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BOTULISM FROM CANNED RIPE OLIVES* 


By Hersert W. Emerson, B.S., M.D., Grorcr W. Co.ins, B.S., 
ANN Arsor, MIcH. 


GLASS of succotash and a bottle containing some ripe olives and about 

150 mils of olive juice said to have been served at a formal dinner at the 
residence of Mr. M. W. S., Grosse Point, Detroit, Mich., on October 18, 1919, 
were delivered to the Hygienic Laboratory of the University of Michigan for 
bacteriologic examination. 

The bacteriologic and chemical examination of the succotash did not show 
the presence of anything that would cause sickness or death. 

The olives had a very good appearance. They were not as dark brown as 
the average packed ripe olives, and when sliced the interior was quite light in 
color. There were a few light colored spots on the brown skins of some of the 
olives. They had a peculiar odor which was not distinctly different from the 
normal odor of packed ripe olives. The odor was not distinctly suggestive of 
putrefaction. It was a blend of the normal pleasant, aromatic odor of ripe ol- 
ives plus the butyric acid odor of rancid butter. This gives a deceptive odor that 
might not be recognized by a careful housewife or servant. 

Small pieces from the surface of the olives, and small pieces from near the 
pit, likewise samples of the olive juice, were planted in deep tubes of one per 
cent dextrose agar, that was -0.2 per cent with phenolphthalein. Similar samples 
were planted in gelatin tubes in 1 per cent glucose bouillon tubes, and in agar 
and gelatin plates. Some of these tubes and some of the plates were placed in 
Novy jars and the oxygen removed by using pyrogallic acid and sodium hydrox- 
ide solution. Other tubes were overlaid with liquid petrolatum, while a number 
were left under aerobic conditions. A part of these were grown at room tem- 
perature and a part at 37° C. The glucose agar tubes at incubator temperature 


*From the Hygienic Laboratory of the University of Michigan, Ann Arbor, Mich. 


559 


560 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


under anaerobic conditions showed gas bubbles at the end of twelve hours and 
the agar was markedly fragmented at the end of twenty-four hours. The glu- 
cose agar tubes at room temperature and under anaerobic conditions showed gas 
bubbles at the end of forty-eight hours. Colonies were picked from the agar 
plates and from some of the gelatin plates at the end of seventy-two hours. Most 
of the gelatin plates in the Novy jars at the end of seventy-two hours were lique- 
fied and had a very strong butyric acid odor. 

The hanging drops of the olive juice and of the suspensions of the picked 
colonies contained coarse bacilli which were moderately motile and the stained 
smears showed coarse bacilli with rounded ends occurring singly and in pairs, 
some with terminal oval spores that were broader than the bacilli. This organ- 
ism was weakly gram positive. The stained smears of the olive juice showed in 
addition very many free spores. 

The olive juice was found to be very toxic to guinea pigs; 0.1 mil when 
introduced into guinea pigs’ stomachs and 0.1 mil when injected intraperitoneally, 


Fig. 1.—Guinea pig 12 hours after 0.1 mil of olive juice. 


killed 350 gram guinea pigs in twelve to forty-eight hours. Olive juice filtered 
through a Berkefeld filter was found to be slightly less toxic than the unfiltered 
juice. The guinea pigs sometimes vomited a greenish-colored fluid. The saliva 
was increased. The pupils were dilated. Later the abdomen hung down lower 
than normal, due to a decrease in the tonicity of these muscles. Later still the 
head rested on the floor of the cage. The guinea pig usually rested on its abdo- 
men with its extremities extended. The nose and mucous membranes were very 
cyanotic. The temperature was subnormal. The respiration was abdominal in 
type, weak, and irregular. (Fig. 1.) 

At this time and four days after the samples were received, we reported to 
Detroit that we had isolated an organism morphologicaily and culturally like 
B. botulinus and that the olive juice contained a toxin that killed guinea pigs 
with symptoms of botulism. ‘That the cases in Detroit were botulism due to the 
eating of olives containing B. botulinus and the toxin formed by this organism. 

These findings were confirmed the next day by Dr. Plinn Morse? of Harper 
Hospital, Detroit, and later by Professor R. Graham? of the University of IIli- 
nois and by Zoe Northrup Wyant* of Michigan Agricultural College. 
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The Board of Health of Detroit had all the olives of this brand in Detroit 
collected. A short time later, Commissioner of Health, Dr. Henry Vaughan, 
notified all the public health officials of the various states and larger cities of the 
Detroit outbreak and of the brand and serial number of the package concerned. 
The Bureau of Chemistry Department of Agriculture collected a number of 
samples of this brand and found some others of the same serial number that 
contained B. botulinus. They requested that all olives of this pack number be 
taken at once from the market. This undoubtedly prevented other outbreaks of 
botulism and saved some lives. One other unfortunate outbreak of botulism at 
Memphis, costing the lives of six persons, resulted from eating olives from the 
same source and bearing a closely related serial number. This occurred after the 
above warning had been given and precautions taken. 


Fig. 2.—Normal rooster. Fig. 3.—Two days after last injection. 


EXPERIMENTS ON THE TOXICITY OF THE OLIVE JUICE 


GUINEA PIG WEIGHT OLIVE JUICE ROUTE RESULT TIME 
2.0 mills Intraperitoneally plus* 12 hours 

No. ; intraper. 12 

No. 

No. = 

No. li 0.01 

No. 0.5 filtered 

No. * 


No. 620 grams 


*Plus means died. 


A rooster weighing 2,200 grams was given 0.2 mils intraperitoneally on 
Monday, October 27. The rooster was apparently normal the following Thurs- 
day morning, when it was given 1.0 mil. Thursday night it showed some diff- 
culty in holding its head up. Friday it squatted in the cage all day, appeared 
tired and sleepy. It would let its head droop and raise it with a jerk and occa- 
sionally wiped thick mucus from its mouth. Friday afternoon it grew rapidly 
weaker and died Friday night. 

A second rooster weighing 2,700 grams was given 0.5 mils of olive juice 
intraperitoneally on Wednesday, November 19. This rooster remained appar- 
ently well, and November 27 it was given a second injection of 1.0 mil. There 
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was no apparent change, and December 8 it was given a third injection of 1.0 
mil. It began to show symptoms of botulism the next afternoon and these were 
slightly more marked the next morning. The rooster appeared tired, remained 
squatting in the cage most of the day. ‘The feathers on its neck were ruffled, its 
head drooped. It occasionally wiped thick mucus from its mouth, and frequently 
made peculiar expulsive sounds as if attempting to clear its respiratory tract of 
this mucus. The symptoms increased very gradually. Respiration became more 
difficult. The comb, at first bright red, changed slowly to a dark red and then 
gradually became very cyanotic. The temperature was increasingly subnormal. 
The limber neck increased. The rooster,died Sunday night, six days after the 
last injection. See Figs. 2 to 8, all taken before the rooster died. 


Fig. 4.--Three days after last injection. Fig. 5.—Four days after last injection. 


Cultures of the olive juice in glucose bouillon tubes that had been incubating 
anaerobically for four days were heated at 60° C. for sixty minutes. Trans- 
plants were then made by means of capillary pipettes into nitrated glucose agar 
tubes. These were incubated for four days in a Novy jar.. Then those tubes 
were selected in which the colonies were sufficiently scattered that one could 


pick individual colonies. 

These colonies were picked up in capillary pipettes and transplanted. Some 
of the colonies thus selected gave apparently pure cultures of B. botulinus and 
have been used for toxin production. Other colonies were selected according to 
the method of Dickson and Burke.t| The organism growing on glucose bouillon 
sealed by a layer of liquid petrolatum produced in six days at incubator tem- 
perature a toxin, 0.0001 mil of which killed guinea pigs in forty-eight hours. 


| 
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TOXIN, ANTITOXIN EXPERIMENTS 


The toxin in the olive juice was first tested against some antitoxin sent to 
us by Professor Robert Graham of the University of Illinois. 


QUANTITY OF GRAHAM'S 
DATE RESULT TIME 
OLIVE JUICE ANTITOXIN E 


1.0 mil 1.0 mil 12/1/19 plus 12 hours 

0.5 mil 1.0 mil 12/1/19 plus 30 hours 

0.5 mil 2.0 mil 12/1/19 plus 30 hours 

0.25 mil 2.0 mil 12/1/19 plus 14 hours 

0.1 mil 1.0 mil 12/1/19 plus 28 hours 

0.25 mil none 12/1/19 plus 20 hours 
none 2.0 mil 12/1/19 neg. 


= 


No 


Fig. 6.—Five days after last injection and Fig. 7.—Five days after last injection which 
one day before death. was one day before death. 


The toxin and antitoxin were mixed in a sterile test glass just before it was 
injected. This antitoxin affords no protection to the toxin in the olive juice. 

This antitoxin was similarly tested with the toxin obtained in the bouillon 
cultures and gave the same results when using the same doses and in doses 
graded down to about the M.L.D. of the toxin. 

The Graham antitoxin was thus tried with the toxin obtained by growing the 
Nevin strain B. botulinus and found to give marked protection to guinea pigs re- 
ceiving this toxin-antitoxin mixture. It did not, however, give any protection 
whatsoever to the toxin obtained by growing the B. botulinus Krumwiede’® iso- 
lated from the olives causing the New York botulism. One often finds guinea 
pigs receiving the antitoxin-toxin mixture dying before the controls receiving the 
same amount when the toxin and antitoxin are of different types. 

These toxins were next tested in a similar way with antitoxin received from 
Dr. Buckley and Dr. Giltner® Bureau of Animal Industry. This antitoxin gave 
marked protection to guinea pigs receiving the toxin in the olive juice, the toxin 
from our culture of B. botulinus, and the toxin from the B. botulinus Krum- 
wiede. It gave no protection to the toxin from the B. botulinus Nevin. The 
B. botulinus isolated from the Detroit olives and from the New York olives is 
therefore of the Boise Type* or Type A.‘ 

There have been five small outbreaks of botulism in the United States in 
six months, the result of eating ripe olives packed in glass containers. First, the 
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one at Canton, Ohio,® costing the lives of seven persons. Second, the outbreak 
of botulism in Detroit” resulting in the deaths of five persons. Third, the cases 
of botulism near Java, Montana, costing the lives of about six people. Fourth, 
the outbreak in New York City’ resulting in six deaths. Fifth,’* the outbreak 
in Memphis, Tenn., which added six deaths to the total. 

These facts force one to the conclusion that ripe olives as collected at the 
present time and as processed when packed in glass jars are possible means of 
spreading widely the toxin of B. botulinus. This menace to life and to health 
should be removed when this season’s ripe olives are packed. The steps neces- 
sary can best be accomplished by installing a system of government inspection 
and supervision under the direction of the Bureau of Chemistry, Department of 
Agriculture. Such a system of supervision and inspection would be similar to 
the present federal inspection of slaughter houses and meat packing industry. 
Such a system, properly introduced and managed, would be, first of all, a pro- 
tection to the olive consumer. It would also be a marked assistance to the prop- 


Fig. 8.—Five days after last injection which was one day before death. 


erly managed olive packing plant and would be welcomed by it. It would be 
complained of and disliked only by those attempting to pack and market some- 
thing that should not be permitted and that might be harmful. That it is quite 
difficult to kill all the spores of B. botulinus has been shown by the investiga- 
tions of G. S. Burke.’ 

There is one other group of food canning plants that needs such supervision 
badly, much more so than do the olive canning plants. These are all the plants 
canning any kind of fish for the market. We can be justly proud of the federal 
method of inspection of meat packing plants. It has accomplished much. There 
is no logical reason why the fish canning plants should not be similarly super- 
vised and inspected. 

This report probably does not embrace all of the botulism resulting from 
canned ripe olives. One must take into serious consideration the large number 
of deaths reported as due to ptomaine poisoning where the source of the diffi- 
culty has not been determined. 
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SUMMARY 


1. There have been at least five small outbreaks of botulism in this country 
due to the eating of canned ripe olives. 

2. Four of these were due to B. botulinus of the Boise Type or Type A. 

3. Antitoxin for one type is specific for that type alone. 

4. Dickson’s work has very recently demonstrated that antitoxin has definite 
protective value when administered soon after the toxin." 

5. This menace to life and health should be removed by adequate govern- 
ment supervision of the plants. 

6. This supervision should include the fish packing and canning plants. 

7. All plants affected should find such a federal supervision of definite serv- 
ice to the plant. 
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CHEMICAL CHANGES IN THE BLOOD IN DISEASE* 
| III. CREATININE 


By Victor C. Myers, Pu.D., New City 


NTIL the advent of Folin’s colorimetric method .for the estimation of 

creatinine in urine in 1904,’ we possessed no reliable information regard- 
ing this interesting nitrogenous waste product, which in point of quantity is sec- 
ond only to urea. Folin? was the first to show that the amount of creatinine 
excreted in the urine by a normal individual on a meat-free diet is quite inde- 
pendent of either the amount of protein in the food or of the total nitrogen in 
the urine, the amount excreted from day to day being practically constant for 
each individual, thus pointing conclusively to its endogenous origin. He fur- 
ther noted that the fatter the subject, the less creatinine is excreted per kilo of 
body weight and concluded from this that the amount of creatinine excreted de- 
pends primarily upon the mass of active protoplasmic tissue, or, as Shaffer* has 
expressed it, “Creatinine is derived from some special process in normal metab- 
olism taking place largely, if not wholly, in the muscles, and upon the intensity 
of this process appears to depend the muscular efficiency of the individual.” 
Creatinine is the anhydride of creatine, the chief nonprotein nitrogenous con- 
stituent of the muscle tissue of vertebrate animals. That the creatinine of 
the urine has its origin in the creatine of the muscle would seem obvious on a 
priori grounds, but a definite proof of this hypothesis has been beset with many 
difficulties. The older observers stated that both administered creatine and 
creatinine reappeared in the urine as creatinine. When Folin‘ first reinvesti- 
gated this question with accurate methods and pure creatine and creatinine, he 
found that 80 per cent of the administered creatinine did reappear as creatinine, 
but that when creatine was given in moderate amounts (1. gram to man) it not 
only failed to reappear as creatinine, but completely disappeared. From this 
Folin quite naturally concluded that creatine and creatinine were relatively inde- 
pendent in metabolism. 

In 1913 Myers and Fine® called attention to the fact that the creatine con- 
tent of the muscle of a given species of animals was very constant (obviously 
also that of a given animal) and suggested this as a possible basis of the con- 
stancy in the daily elimination of creatinine first noted by Folin. Later they 
pointed out that the creatinine content of muscle was greater than that of any 
other tissue, and also that in autolysis experiments with muscle tissue the 
creatine (and any added creatine) was converted to creatinine at a constant rate 
of about 2 per cent daily, which is just about the normal ratio between the mus- 
cle creatine and urinary creatinine. They also found that, when creatine was 
administered to man or animals, there was a slight conversion to creatinine 
which corresponds well with the above figure. These facts all go to support the 
view that creatinine is formed in the muscle tissue from creatine, and at a very 
constant rate, although no explanation of the physiological significance of this 


*From the Laboratory of Pathological Chemistry, New York Post-Graduate Medical School and Hos- 
pital, New York City. 
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transformation can as yet be offered. Excepting possibly the kidney, the muscle 
normally contains more creatinine than any other body tissue and is followed 
by the blood, which indicates that after its formation in the muscle the creatinine 
is carried to the kidney by the blood stream. The only exception to this state- 
ment is found in “uremia” where the creatinine content of the blood may slightly 
exceed that of the muscle.® 

Folin and Denis’ were the first to present any very extensive data on the 
creatinine content of the blood, although almost simultaneously Neubauer* re- 
ported an observation on a case of “uremia,” while Myers and Fine® presented 
several analyses on two cases of nephritis showing marked retention of creatin- 
ine. Folin and Denis gave observations on nine cases of “uremia” and were the 
only observers to give figures for normal human bloods. Shaffer had begun a 
study of this question some years previously, but unfortunately did not give his 
protocols’® until after the appearance of the paper by Folin and Denis. In a 
preliminary report in 1909 Shaffer and Reinoso™ stated that using methods 
which they believed allowed no conversion of creatine to creatinine, they found 
between 1 and 6 mg. of creatinine per 100 grams of fresh dog muscle, and about 
1 mg. per 100 c.c. of serum. Later Myers and Fine took up a study of the cre- 
atinine content of muscle tissue and reported some preliminary observations,’” 
which confirmed the work of Shaffer and Reinoso. They had described their 
method" but not given their protocols™ prior to the publication of Folin’s sim- 
ple method’® for the estimation of creatinine in body fluids and tissues. Es- 
sentially the same range of figures was found with the two methods, the find- 
ings for various animals and man ranging roughly from 3 to 9 mg. per 100 grams 
of muscle, excepting instances of impaired renal function. 


CREATININE CONTENT OF THE BLOOD 


For perfectly normal individuals the creatinine of the blood amounts to 1 
to 2 mg. per 100 c.c., the findings for the strictly normal being nearer 1 than 2 mg. 
As soon as one passes to hospital patients, however, higher values are found. 
Although the great majority of cases without renal involvement show creatin- 
ine figures on the whole blood below 2.5 mg. per 100 c.c., occasionally figures as 
high as 3.5 mg. are encountered that are not readily explained. It may be noted, 
however, that a slight retention of creatinine (figures between 3 and 4 mg.) oc- 
curs in syphilis, certain heart conditions, sometimes in fevers, and in some cases 
of advanced diabetes. Creatinine figures above 3.5 mg. are almost invariably 
accompanied by an appreciable urea retention and this is generally true of those 
above 3 mg. Many of the cases below 4 mg. show improvement, but with over 
+ mg. the reverse is the case. It would appear from this that an appreciable re- 
tention of creatinine, 7.¢., over 4 mg., does not occur until the activity of the kid- 
neys is greatly impaired. That such should be the case it is quite natural to 
expect, since creatinine is normally the most readily eliminated of the three ni- 
trogenous waste products, uric acid, urea, and creatinine. 


CREATINE CONTENT OF THE BLOOD 


Normally the creatine content of the blood amounts to from 3 to 7 mg. per 
100 c.c., although the amount may be greatly increased in the last stages of 
nephritis along with other nonprotein nitrogenous substances. The methods for 
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TABLE I 
THE ProcGNostic VALUE oF THE CREATININE OF THE BLoop IN NEPHRITIS* 


BLOOD ANALYSES| TIME BLOOD ANALYSES| TIME 
MG. To 100 c.c. | UNDER Mc. To 100 c.c. | UNDER 
Creat- | Urea | OBSER- | OUTCOME CASE| Great- Urea | OBSER- | OUTCOME 
| N VATION inine | N VATION 
5 mos.| Died 
2 mos. 
6 mos. 
2 wks. 
2 days 
2 wks. 
3 wks. 
3 mos. 
1 yr. 
2 wks. 
5 day: 
1 day 
3 mos. 
2 mos. 
1 wk. 
21 mos. 
2 wks. 
2 mos. 
5 days 
2 wks. 
3 wks. 
2 wks. 
3 wks. 
8 mos. 
1 wk. 
8 mos. 
5 wks. 
4 mos. 
2 wks. 
2 days 
1 yr. |Xecovered 
3 yrs. |Unchanged 
3 mos.| Died 
3 wks. = 
18 mos./ecovered 
3 mos.| Died 
4 mos. 
4 mos 
1 mo. 
2 mos./Unchanged 
1 wk. | Died 
5 mos 


inine 
.| Died 
28.6 
22.2 
20.5 
20.0 
20.0 
20.0 
19.8 
19.2 
18.9 
18.7 
18.3 
18.1 
17.6 
16.7 
16.6 
14.7 
14.7 
14.7 


AN WO 


“cc 


*Abbreviated from Myers and Killian.” 


the blood creatine have been less satisfactory than in the case of the creatinine, 
and furthermore, the information obtained has not been shown to possess any 
great practical importance. 


PROGNOSTIC VALUE OF THE BLOOD CREATININE 
In our studies on nitrogen retention’® 1 ** 1° it was soon noted that the 
creatinine of the blood was appreciably increased only after considerable reten- 
tion of urea had already taken place and the nephritis was rather far advanced.* 
It was further observed that those cases in which the creatinine had risen above 
5 mg. per 100 c.c. of blood rarely showed any marked improvement, and almost 
invariably died within a comparatively limited time. The only exceptions were 


*This point is well illustrated by the data in Table II of the first paper, p. 347. 
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CASE| AGE | 
25 
39 | 
So 
37 | 
34 
17 | 
43 | 
25 
53 
10 19 
11 20 
12 30 
13 | 40 | 
14 48 
15 34 
16 50 
17 33 
18 42 
19 39 
20 29 
21 24 
22 25 
23 44 
24 40 
25 27 
26 52 
27 46 
28 30 
29 
30 34 
31 38 
32 | 51 
33 32 
34 8 
35 41 
36 36 
37 34 
38 30 
39 33 
40 17 
41 26 
42 20 
43 78 98 60 2 mos. ” | 
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cases where the retention was due to some acute renal condition. In a recent 
paper’® we have discussed in some detail the prognostic value of the blood cre- 
atinine* in advanced nephritis and given in tabular form the results we have ob- 
tained since 1914. Data on 100 cases with high creatinines were presented, in 
85 of which over 5 mg. of creatinine per 100 c.c. of blood were found. The data 
on these cases are given in abbreviated form in Table I, although for further 
details reference should be made to the above mentioned paper. As will be noted 
in the table the data are arranged in order of the magnitude of the blood creat- 
inine, and include figures for the urea nitrogen on the same blood, the time under 
observation and the outcome of the case. These 85 cases included all the cases 
with over 5 mg. creatinine which had come under our observation since March, 
1914 (to January, 1919), with the exception of three patients we had been un- 
able to trace and who were presumably dead. Of these 85 cases, 81 are known 
to be dead, one having died (Case 59) since our last report. Of the four cases 
remaining alive, Cases 74 and 78 suffered from acute nephritis and have appar- 
ently recovered. Case 83 we were not able to follow longer than 2 months. 
Observations on Case 75 have been made at frequent intervals during the past 
three years. This case has remained nearly stationary for a longer period than 
any other case which we have encountered. Data on this case are given in Table 
II. When last seen, however, the patient was definitely worse and the creatinine 


Tasce II 


INDIVIDUAL OBSERVATIONS ON THE BLoop oF CASE 75 


CO, 
CREATININE UREA N URIC ACID COMBINING 


MG. To 100 c.c. mc. To 100 c.c. mc. To 100 c.c. POWER 
cc. 160 <.c. 


50 


— oo 


& 


5.0 


N 


had risen to 7.2 mg. Even among the cases having very high blood creatinines 
there were many who were able to be up and about and some who showed con- 
siderable clinical improvement. It was in these cases that the blood creatinine 
gave a particularly good prognostic insight into the true nature of the condition. 
Case 25 is a good illustration of a patient in the last stages of the disease, but 
who, nevertheless, was able to be up and about (see Table III). Case 30 illus- 
trates the value of the blood creatinine particularly well.t His blood showed a 


*Some attention has been given to the prognostic value of the blood creatinine in nephritis by Rosen- 
berg?® and by Feigel,®° although until recently their papers have been unavailable in this country. 

+Data on this case are given in tabular form in the second paper of this series (Table V) on non- 
protein and urea nitrogeu, p. 422. 


1917 
April 24 28 6.8 
May 8 41 
15 30 7.7 
22 28 7.7 
June 1! 36 10.4 
8 26 
1918 
April 2 57 
26 51 6.7 
1919 
Jan. 19 64 34 
1920 
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creatinine of 7.5 mg. when he first came under observation, and although he 
showed considerable clinical improvement over a period of nearly seven months, 
still his blood creatinine remained relatively constant, except for a temporary 
elevation to 12.5 mg. The dietetic measures which were employed to alleviate 
the nitrogen retention resulted in a gradual reduction of the urea nitrogen from 
135 mg. per 100 c.c. to slightly below 30 mg. during this period. Despite his 
high creatinine (last determination 6.8 mg.), the patient left the hospital feeling 
well, returned to work as a guard on the subway and did not die until about 
five months later. 


Tasie III 
INDIVIDUAL OBSERVATIONS QN THE Brioop oF Case 25 


CO» 
DATE CREATININE UREA N URIC ACID COMBINING 


1918 MG. To 100 c.c, mc. To 100 c.c. mc. To 100 c.c. POWER 
cc. to 100 


March 12 8.6 8.1 
9.4 7.0 
12.6 bata 

12.1 

11.9 
April 11.2 
30 13.3 
May 15.2 
17.0 


This patient was discharged clinically improved on March 30, but came to the labora- 
tory at our request for blood examination on April 16. At this time she apparently felt 
fairly well. She was readmitted to the hospital on April 27 and died on May 25. 


It will be apparent from an inspection of Table I that there is no definite 
parallelism between the figures for urea and the creatinine. There are several 
cases with high creatinines in which the urea was not markedly elevated, notably 
Cases 64, 67, and 70, also Case 30 after prolonged dietetic treatment. Deduc- 
tions based on the urea nitrogen alone in these cases would obviously have been 
quite misleading. In contrast to this, a good many cases have been encountered 
in which there was a marked retention of urea, although the creatinine was prac- 
tically normal. In most of these cases improvement took place. 

Theoretically, the amount of the increase of the creatinine of the blood 
should be a safer index of the decrease in the permeability of the kidney than the 
urea, for the reason that creatinine on a meat-free diet is entirely endogenous in 
origin and its formation (and elimination normally) very constant. Urea. on 
the other hand, is largely exogenous under normal conditions and its formation 
consequently subject to greater fluctuation. For this reason it must be evident 
that a lowered nitrogen intake may reduce the work of the kidney in eliminating 
urea, but can not affect the creatinine to any extent. Apparently the kidney is 
never able to overcome the handicap of a high creatinine accumulation. It 
would seem that creatinine being almost exclusively of endogenous origin, fur- 
nishes a most satisfactory criterion as to the deficiency in the excretory power of 
the kidneys and a most reliable means of following the terminal course of the 
disease, though it should be noted that urea, being largely of exogenous origin. 
is more readily influenced by dietary changes, and therefore constitutes a more 
sensitive index of the response to treatment. 


31 
17 
28 
28 
23 
24 
25 
12 
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ESTIMATION OF CREATININE 


To Folin?’ is due the credit of describing in 1914 the first satisfactory 
method of estimating creatinine in blood, employing principles similar to his 
unique quantitative colorimetric method for creatinine in urine, introduced just 
ien years earlier. It should be noted, however, that in 1909 Shaffer and Rein- 
oso"! suggested a procedure for the estimation of creatinine in dilute solutions, 
and with the aid of this method pointed out that normal dog serum contained 
about 1 mg. of creatinine per 100 c.c. Our first few determinations made on 
“uremic” blood were carried out following the suggestions of Shaffer and Rein- 
oso. With the publication of Folin’s paper we adopted his method for the most 
part, except that we still continued to carry out the preliminary dilution of the 
blood with water rather than saturated picric acid solution, for the reason that 
we regarded this the preferable way of analyzing the whole blood.**| Hunter and 
Campbell have made a very careful study of the various factors involved in the 
estimation of creatinine in blood. Although they originally made their creatinine 
observations on laked blood, following our suggestion,?? they have recently ob- 
tained** data which tend to show that these results are somewhat too high (par- 
ticularly in normal blood), owing to an interference in the color development on 
the part of some constituent in the corpuscles. With plasma,* however, the re- 
sults appear to be approximately correct. Hunter and Campbell plotted time 
curves for the creatinine color reaction and found that the curve in the case of 
the plasma followed closely that of the pure creatinine solution, while when 
whole blood was employed, diluting with saturated picric acid solution according 
to Folin’s technic, there was considerable deviation and that when the corpuscles 
were laked according to our technic, the deviation was even greater. For a ten 
minute interval of color development Hunter and Campbell obtained the follow- 
ing results: plasma, 1.06 mg. per 100 c.c.; whole blood not hemolyzed, 1.57 mg. ; 
and whole blood hemolyzed, 1.84 mg. (1.72 mg. at the end of eight minutes). 
Similar observations regarding the increased color producing effect of hem- 
olvzed blood were made a little earlier by Wilson and Plass.** Although, as just 
indicated, the accuracy of the creatinine estimation in normal blood is probably 
greater in plasma than in whole blood, the findings with normal whole blood are 
comparable, and the importance of the above source of error decreases with a 
rise in the creatinine content of the blood, so that the absolute accuracy of the 
estimation in whole blood is much greater with pathologic than normal values. 

In order to overcome some of the difficulties incident to this determination, 
other protein precipitants have been tried aside from picric acid. Denis** has 
suggested the use of metaphosphoric acid and apparently obtained quite satisfac- 
tory results. In their recent system of blood analysis Folin and Wu** employ 
tungstic acid as their protein precipitant. Both of these methods appear to yield 
satisfactory results and provide also for a more accurate estimation of the cre- 
atine than is possible where picric acid is emploved for the precipitation of the 

“Although it is much more convenient, and desirable from the standpoint of uniformity, to carry 
out the various blood analyses on whole blood, there are some practical as well as theoretical advantages 
for making some of the estimations on the plasma. Theoretical reasons for this in the case of the cre- 
atinine have been mentioned. There are also theoretical advantages in carrying out the estimation of the 
sugar and especially the chlorides on the blood plasma. With the Van Slyke annaratus for the COs com- 
bining power there are important mechanical advantages in using the plasma, while in the case of choles- 
terol, the variations are chiefly in the plasma, the corpuscie content remaining fairly constant. For the 


sake of uniformity most of our work has been done on whole blood, but this plan, as just indicated, is 
open to certain criticisms, particularly in the case of normal blood. 
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proteins. In a limited number of creatinine determinations which we have car- 
ried out with these methods the results did not materially differ from those ob- 
tained with the older method. Disadvantages of these methods are the added 
steps necessary, and especially the fact that they require a greater dilution of 
the blood (1 to 12% and 15 instead of 1 to 5) resulting in a weaker color de- 
velopment. With normal bloods the color development is weak, and yellow col- 
ors at best are hard to match. Further dilution also increases the error incident 
to the sodium picrate. It will thus be seen that the disadvantages of these newer 
methods about balance their advantages. 

One factor of very great importance in the creatinine estimation, no matter 
what technic is employed, is the picric acid. Before being used for this pur- 
pose all picric acid should be tested. Folin and Doisy** have suggested a very 
simple method: “To 20 c.c. of a saturated (1.2 per cent) solution of picric 
acid add 1 c.c. of 10 per cent sodium hydroxide and let it stand for 15 
minutes. The color of the alkaline picrate solution thus obtained must not be 
more than twice as deep as the color of the saturated acid solution. * * * 
If the picric acid is unusually pure, the color of the picrate solution will not be 
more than one and a half times as deep as that of a saturated picric acid solu- 
tion; i.e., by setting the picric acid solution at 20 mm. in the Duboscq colorimeter, 
the picrate will give a reading of 13 to 14 mm.” They also describe a method 
of purifying picric acid. As pointed out by Hunter and Campbell*? saturated 
picric acid solutions develop a chromogenic substance, on standing exposed to 
light, an observation we can verify. Therefore, any picric acid solutions used in 
this connection should be reasonably fresh. 

Method.—To 20 c.c. of distilled water in a 50 c.c. centrifuge tube* are added 5 c.c. of 
the well-mixed oxalated blood (or oxalated plasma). This is then stirred with a glass rod 
until the blood is thoroughly hemolyzed, after which about 1 gram of dry picric acid (suf- 
ficient to completely precipitate the proteins and render the solution saturated) is added. 
The mixture is thoroughly stirred until it is uniformly yellow and then at intervals for 
twenty to thirty minutes, after which it is centrifuged and filtered. Sufficient filtrate is 
obtained for the estimation of both the creatinine and the sugar (also the blood chlorides 
where 5 c.c. of filtrate are used for the creatinine). To 10 c.c. of this filtrate is added 
0.5 c.c. of 10 per cent sodium hydroxide and a similar amount of alkali added to each of 
three standards (10 c.c. of standard creatinine** in saturated picric acid, containing 0.3, 
0.5 and 1.0 mg. creatinine to 100 c.c. of picric acid. A standard is selected which approxi- 
mates the color intensity of the unknown, and set at the 15 mm. mark. With bloods show- 
ing over 5 mg. of creatinine it has been customary to further dilute the blood filtrate with 
saturated picric acid solution, so that the color when developed closely matches the stand- 
ard (1.0 mg.), e.g., reads between 12 and 18 mm. with the standard at 15 mm. The colors 
are compared after they have been allowed to develop for eight minutes. 


For the calculation the following formula may be used: > x Si: x D = mg. creatinine 


to 100 c.c. of blood, in which “S” represents the depth of the standard (15 mm.), “R” the 
reading of the unknown, “S,” the strength of the standard and “D” the dilution of the 


*Large centrifuges which will take 50 and 100 ¢.c. tubes are unavailable in many laboratories, and 
the ordinary 15 c.c. conical centrifuge tube can not satisfactorily be used for this purpose, as they are 
very difficult to clean. In order to adapt the small electric centrifuge to this work, the Sorensen Com- 
pany, New York City, have prepared a special trunnion cup for their small centrifuge which takes cylin- 
drical centrifuge tubes of 25 c.c. capacity. Although these tubes hold slightly more than 25 c.c., it is 
best to employ 4 c.c. of blood and 16 c.c. of water in making the determination. For the cup of the Bock- 
Benedict colorimeter not more than 5 c.c. of filtrate are needed, in which case the color may be developed 
on this amount of filtrate with 0.25 c.c. of 10 per cent sodium hydroxide, if desired. 

_ **Pure creatinine may be prepared by the admirable method of Benedict.** A standard solution of 
creatinine, 1 mg. to 1 ¢.c. is kept in 0.1 N hydrochloric acid, and from this the various solutions are pre- 
pared with saturated picric acid solution, 100 or 200 c.c. at a time. 
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blood. For example, with a reading of 15, a standard of 0.3 mg. and a blood dilution of 5 
the formula would work out # x 0.3 x 5 = 1.5 mg. creatinine to 100 c.c. 
5 


EsTIMATION OF CREATININE WITH THE TEST TUBE COLORIMETER 


Method.—The technic is as follows: 3 c.c. of the well-mixed blood are treated with 
12 c.c. of water (4 volumes) in a 15 to 20 c.c. cylindrical centrifuge tube (test tube). After 
the corpuscles have been laked, about 0.5 mg. of dry picric acid is added, and the mixture 
stirred at intervals with a glass rod until it is a light yellow. When the protein precipita- 
tion is complete, the tube is centrifuged and the supernatant fluid filtered through a small 
filter paper. (Sufficient material is also available for the sugar estimation; see next pa- 
per.) To 5 cc. of the filtrate in a test tube is added 0.25 c.c. of 10 per cent sodium hydrox- 
ide and a similar amount of alkali added to 3 standards in test tubes of the same caliber (5 
c.c. of each of 0.2, 0.5 and 1.0 mg. creatinine to 100 c.c. of picric acid). At the same time 
1.0 c.c. of the sodium hydroxide is added to 20 c.c. of saturated picric acid solution to make 
a diluting fluid. After 8 minutes have elapsed a standard is selected which is slightly 
lighter than the unknown. This is poured in the left-hand tube and the unknown into the 
right-hand tube (the tubes should be perfectly dry). The test tube which held the un- 
known is now rinsed out with the diluting fluid and the unknown diluted to correspond 
with the standard. To calculate the mg. of creatinine per 100 c.c. of blood, the following 
formula may be used, in which “S” represents the strength of the standard (0.2, 0.5 or 1.0 
mg. to 100 cc.), “D” the dilution in c.c. of the unknown required to match the standard, 
and “B” the amount of blood (1 c.c.) employed in c.c.: Ss — less 5 per cent to allow for 


addition of alkali = mg. creatinine per 100 c.c. of blood, or briefly, since the equivalent of 
1 c.c. of blood is employed, multiply the strength of standard by the dilution in the un- 
known tube and deduct 5 per cent to allow for the addition of the alkali. For example, if 
the 0.5 standard is used, and the dilution of the unknown is 7.2 c.c., the result would be 
3.6 mg. to 100, less 5 per cent, i.e., 3.4 mg. 
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HEMOSTATIC AGENTS* 


By Hersert C. Hamiiton, Detroit, Micu. 


HE blood is the agent of metabolism in that it serves as the medium by 

which nutritive and other substances are conveyed to different parts of the 
body and waste or noxious substances are removed. The property therefore of 
remaining liquid in the vascular system is of such vital importance as to over- 
shadow another property that is little appreciated—the property of clotting 
spontaneously when the blood escapes from the severed vessels either because 
of wounds or disease. In a few minutes after normal blood has escaped from 
lacerated tissues it is gradually transformed into a gelatinous mass. It is the 
formation of this clot that checks the hemorrhage in small injured vessels which 
would otherwise bleed continuously. 

Ordinarily most hemorrhages of moderate degree can be controlled with 
the usual measures of pressure and dressings. However, even in persons having 
a normal healthy coagulability of the blood, lacerations of tissue occur in which 
such ordinary measures of control fail, entailing a great loss of this vital fluid. 
Instances of this type are hemorrhages due to oozing after tonsillectomies, pros- 
tatectomies, nasal operations, and operations in vascular regions. It is evident 
that an increased coagulability of the blood in these cases is greatly to he de- 
sired, since it will increase the automatic control of hemorrhage normally pos- 
sessed by the organism. 

A tendency to hemorrhage due to hemophilia or to hemorrhagic diathesis 
undoubtedly renders the use of such an agent an indispensable procedure. 

The prompt clotting of the blood under normal conditions is apparently due 
to the fact that the action of antithrombin, maintaining the fluidity in the vessels, 
is arrested by the fluids exuding from the lacerated tissue. These mix with the 
blood and initiate the process of clotting. 

One of the constituents of the blood immediately concerned in clot forma- 
tion is fibrinogen which on being subjected to the action of thrombin is changed 
into an insoluble fibrinous or gelatinous mass called fibrin. The formed ele- 
ments of the blood become enmeshed in this, and the clot results. 

Thrombin as such does not exist in the circulating blood. It is derived from 
a mother substance conveniently designated as prothrombin, which is quickly 
changed to thrombin in shed blood by the thrombokinase derived from the blood 
platelets and the lacerated tissues, in the presence of the free Ca-ions of the 
serum. 

In the normal subject therefore the natural process can be depended upon 
except when considerable laceration occurs or when it is an internal injury. 
Under these latter conditions a shortening of the coagulation time is desirable 
and may even be vitally necessary. 

Two substances suggest themselves for the purpose—the thrombokinase 
that may be derived from blood platelets and from tissue juices, and a sub- 
stance to neutralize the antithrombin action. 


*From the Research Laboratory of Parke, Davis & Co., Detroit, Mich. 
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The former substance from whatever source derived has been variously 
named—the term thrombokinase being apparently most appropriate on the theory 
that the action has the nature of a kinetic function rather than chemical. The 
sources of thrombokinase are the blood platelets and tissue fluids, while a sub- 
stance of a similar character known as cephalin is present in the brain. The 
latter seems to be exceptionally strong in kinetic power but is applicable only for 
local use because of its waxy insoluble nature. 

Thrombokinase is lacking in any specific action to counteract the antithrom- 
bin: it serves only to initiate the change of thrombin from the inactive pro- 
thrombin to the active form. The role of the antithrombin therefore seems to be 
of utmost importance and the minimizing of its power essential in any attempt 
to shorten the coagulation time of the blood. This may be brought about by the 
inclusion of a specific antiantithrombin. 

There are certain cases, comparatively rare, in which the blood fails to coag- 
ulate or in which the process is so slow that a hemorrhage might be fatal before 
clotting occurs. In these cases it is demonstrated that the equilibrium between 
antithrombin and prothrombin is at fault, because of an excess of the former or 
a deficiency of the latter. 

The third constituent therefore that should be present in a well balanced 
hemostatic is prothrombin to restore the balance in the blood. 

The substances previously proposed for the control of hemorrhage by 
changing the character of the biood, are blood serum, both liquid and powder, 
purified thrombin, blood platelets in both liquid and powder form and brain ex- 
tract in the waxy form resulting from extraction with ether and acetone. An 
aqueous suspension has also been prepared by making a salt solution extract. 
This is for hypodermatic injection. 

Freshly prepared blood serum or the powder resulting from a precipita- 
tion of the thrombin in an active state has an obvious advantage as an aid in 
shortening coagulation because in this way active thrombin is apparently made 
immediately available. Almost equally logical is the use of blood platelets which 
seem to have a specific action to initiate clot formation. 

Both of these classes of coagulants are normal constituents of the blood 
and both are immediately concerned in the process of clotting—thrombin as the 
agent which brings about the change of fibrinogen to fibrin, and thrombokinase 
(from the platelets) because of its observed value in initiating the reaction by 
which prothrombin takes on the active form of thrombin. 

According to Howell? and others, cephalin from brain substance is more 
active in this respect than the disintegrated blood platelets, but such an extract is 
not well adapted to hypodermic administration and is particularly inadvisable for 
intravenous use. 

No single substance has been suggested which has the power to neutralize 
or minimize the action of the antithrombin, nor is there available in the above 
list any true blood coagulant adapted to meet all the necessities of every kind of 
hemorrhage. Thrombin alone is immediately destroyed by antithrombin ; throm- 
bokinase can not act on unreleased prothrombin. Coagulation time may be influ- 
enced by any of these agents to a slight extent if the substance is active, is prop- 
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erly applied and is adapted to the particular case, but the highest efficiency is only 
rarely attainable because one or more of the above conditions is not fulfilled. 

There is unquestionably, therefore, a field for a coagulant combining the 
valuable properties of those mentioned as well as supplying the esential proper- 
ties which are lacking in the above list. 

It should have kinetic power supplied by an active thrombokinase; it should 
contain prothrombin in case this constituent is deficient; it should have a sub- 
stance to minimize the action of the antithrombin and thus permit the formation 
of thrombin. Such an agent is hemostatic serum.” 

Hemostatic serum contains prothrombin, antiantithrombin and _ thrombo- 
kinase in a physiologically balanced solution with a demonstrated value in short- 
ening coagulation time when administered by any of the accepted methods. 
Intravenous administration is naturally the route by which quickest results are 
obtained. 

Various methods have been suggested for standardizing blood coagulants. 
Of these, local application to a superficial wound and the measurement of the 
coagulation time of the escaping blood seems least satisfactory. Such a method 
is logical for adrenalin and substances which act as astringents locally on the 
tissues; and also for substances such as the insoluble waxy material extracted 
from brain substance and recommended by Hess the originator* for local use 
only. 

There are several reasons why a soluble substance can not be standardized 
by this method. A liquid is so promptly washed away by the current of blood 
that it is almost valueless locally unless applied on gauze. It should not be ap- 
plied by periodic swabbing with a cotton pledget saturated with the agent? ?- 2°! 
since this retains the fluid and prevents close contact with the wound; it is prac- 
tically impossible as was attempted by Hanzlik and Weidenthal* ?- 1% to control 
conditions in two wounds so that the effect of the coagulant on one of them can 
be recognized or can be measured quantitatively. 

Hemostatic serum requires an appreciable time for activation by mixing with 
the fresh blood, before it can exert its characteristic property of shortening co- 
agulation time. ‘Test tube tests, the addition of the agent to blood in a tube, are 
therefore valueless since this coagulant is exhibited in a stable form which re- 
quires activation by fresh blood before its peculiar properties become effective. 
The method of N.N.R.° and Howell’s method? using plasma are of little value 
for any coagulant, but especially in comparison with the systemic administration 
of the substance. 

The definite results obtainable by systemic administration point to intrave- 
nous administration as an exceptionally valuable method for purposes of stand- 
ardization. In order to determine the potency of the agent, its power to decrease 
the coagulation time of the blood in the living body should always be determined. 
Such a test can be made an accurate measure of value by establishing a mini- 
mum standard. There has not been, heretofore, any systematic scheme for 
standardizing blood coagulants—a fact which accounts, not only for the various 
attempts to establish values, but also for lack of uniformity in the products mar- 
keted. 
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It is not sufficient to find, for example, that a freshly prepared extract of 
blood platelets is an active coagulant and expect that such an extract will in- 
variably be active and stable. There are too many opportunities for error in 
preparation or for loss of activity through bacterial or chemical action to assume 
an activity which it is possible to demonstrate. 

There is a tendency to decry the biologic methods of assay on the ground 
that the action of a therapeutic agent on an animal is no evidence of similar 
activity on the human. While this argument is illogical in most cases, it can 
scarcely be even advanced in the case of a blood coagulant. If an agent will 
shorten the coagulation time of a dog’s blood, the blood differing in no essen- 
tial respect from human blood even to the average coagulation time, there is 
every reason to expect a similar action in the human. Then further, if clinical 
tests show almost identical results with those obtained by using the dog as the 
test animal, every reasonable objection to the biologic test vanishes. 

The method of procedure proposed for standardizing blood coagulants of 
this character by the biologic test is as follows: The dog is anesthetized for 
convenience of withdrawal of samples of blood and for injection of the coagu- 
lant. After complete anesthesia the normal coagulation time is determined. 
The most convenient and accurate method is to use a sample of about 3 c.c. of 
blood. A glass cannula is inserted into a carotid artery for obtaining samples 
of blood. At least three samples should be tested for the normal coagulation 
time before injecting a coagulant. The blood is drawn into a clean test tube and 
set in water at 38° to 40° C. It is examined at one minute intervals to observe 
the first evidence of fibrin formation and the progress of coagulation. 

The normal coagulation time for the test animal has been selected as that 
time when on inverting the tube no ftuid blood can be observed. One must be 
careful that an apparently firm clot is not due to a skin over the surface below 
which the blood is fluid. It is also advisable to clean out the cannula carefully 
before drawing the second and subsequent samples of blood in order to prevent 
particles of clotted blood from getting into the test sample. 

If the coagulation time is found to be uniform at 7 to 10 minutes, the coag- 
ulant can then be injected into the femoral vein. The first evidence of shortened 
coagulation time usually does not appear until one-half hour after administer- 
ing the agent and the maximum effect not before one and one-half hours. Be- 
tween those periods a sample of blood should be tested every fifteen minutes. 
This sample is examined to observe the first evidence of fibrin formation, the 
progress of clotting, and the time when a solid clot has formed which can be 
shaken and inverted without showing more than a trace of fluid blood. 

The different blood coagulants examined have given variable results.2 Some 
have appeared to be inactive, while some have shown. exceedingly high efficiency. 
Clinical or other corroborative tests being absent in some cases, one can say only 
that for shortening the coagulation time of normal blood a combination of the 
factors concerned in this process seems to be most efficient. While in many 
cases the coagulation time was shortened to one-sixth or one-eighth of the nor- 
mal, the average value selected for purposes of comparison is a shortening of 
the coagulation time to one-third the normal for that animal, the amount injected 
being 2 c.c. to a 12 kg. dog. 
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The method here described is an elaboration of an experiment by Howell? 
who tested a sample of cephalin by intravenous administration finding a coagula- 
tion time shortened by one-third to one-half the normal for that animal. 


Some experiments of Drinker and Drinker? might suggest that this method 
is not applicable because of the tendency of hemorrhages to be self-limiting. The 
experiments of Drinker and Drinker were carried out very differently, how- 
ever, since approximately ten times as much blood in proportion to the size of 
the test animals was used in their experiments as is needed for this method of 


standardization. 

That repeated withdrawals of relatively small quantities of blood do not 
affect the coagulation time materially has been demonstrated not only inten- 
tionally but also involuntarily as when testing a valueless product. From dogs 
of approximately 12 kilograms weight, 5 c.c. of blood can be drawn repeatedly 
at 15 minute intervals or less over a period of 1 to 2 hours with no other evi- 
dence of disturbance of coagulation time than a slight irregularity. Exceptions 
occur, however, but it is more common to find a dog which does not react to the 
standard dose of an active coagulant than to observe a shortened coagulation 
time with no coagulant injected. 

Charts of tests are attached showing these phenomena. Being a physiologic 
test it is subject to the limitations of the test animal. Not every animal is 
adapted to this test. In the same way some frogs, rats, guinea pigs, and dogs 
are necessarily rejected in other physiologic tests because of having exception- 
ally high or low resistance to the agent. 

Animals have been rejected for testing purposes: (1) Because of having 
too short a normal coagulation time: it should be not less than 6 minutes. (2) 
Because of some unrecognized factors which influence the coagulation time be- 
fore the agent is administered. A shortened coagulation time on the second 
sample of blood to one-third that of the first sample was once observed when 
not more than 10 c.c. had been withdrawn from a 12 kg. dog. (3) Because of 
failing to react to an active sample of a coagulant, whose potency had been dem- 
onstrated on two test animals. 

Three articles have recently appeared on the testing of thromboplastic 
agents. twot of them as to potency and one’ as to the danger connected with the 
use of such agents. 

In the tests for potency, Hanzlik and Weidenthal*:?- 2° were unfortunately 
deterred from applying the most reliable test for such agents, namely, the physio- 
logic test by systemic administration. They incorrectly quote Howell as author- 
ity for the statement that hemorrhage itself tends to shorten the coagulation time 
of the blood. Drinker and Drinker? quoted by Howell had shown this to be true 
but Hanzlik and Weidenthal failed to note that the shortened time in the coag- 
uiation after hemorrhage was where the hemorrhage is excessive, as for example, 
an approximate loss of 20 per cent of the blood at one time, at another 33 per 
cent, the normal coagulation time being shortened by one-sixth and one-eighth, 
respectively. 

Hanzlik and Weidenthal*:? 2° in their experiments observed a shortening 
in the coagulation time from 9 minutes to 34 minute in one case and from 8 min- 
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utes to 134 minutes in another. No data are included to show the extent of the 


hemorrhage. 

In my own experiments no such procedure was adopted and no such re- 
sults have been observed. The total amount of blood drawn for observation 
need not exceed 5 per cent of the total blood, and it is drawn at any one time in 
an amount not to exceed 0.5 per cent of the total blood. The careful withdrawal 
of this quantity does not affect the coagulation time. 

Tests of thromboplastic agents in vitro are always unreliable and not to be 
compared to the physiologic test. Activity in vitro is not sufficient evidence on 
which to base the conclusion that in the body a similar result would follow, be- 
cause in the circulating blood conditions are radically different from those in a 
test tube. 

This is well illustrated by Hanzlik and Weidenthal* who obtained no satis- 
factory results from any thromboplastic agent in experiments on the living 
animal, although some had shown high efficiency when tested in vitro. 

It should not be overlooked that with few exceptions the thromboplastic 
agents tested by Hanzlik and his associates have been submitted to the Council 
of Pharmacy and Chemistry and accepted. Failure, therefore, on the part of 
these agents to show their expected effects should first be considered from the 
point of view of the method by which it was attempted to demonstrate their 
activity. 

Scarcely second to this, however, should be the question of whether the na- 
ture of the coagulant is such as to be generally applicable for influencing the 
coagulation time of the blood both in health and disease. 

A well balanced agent containing the elements essential for blood coagula- 
tion under all conditions and with an efficiency demonstrated on the living animal 
gives an assurance of value not to be derived from tests on serum or plasma in 
the test tube. 

It is unfortunate that the term “Anaphylactoid Phenomena” should have 
been used in connection with this third investigation. One might assume this 
expression to mean phenomena similar to anaphylaxis. “Anaphylaxis is a state 
of unusual or exaggerated susceptibility to a foreign protein which sometimes 
follows a primary injection of such protein.” (Richtet, 1893.) 

The investigators state that these pigs were unsensitized and further show 
by the experiments that only one dose was injected into each. 


This precludes anaphylaxis and we are forced to conclude that nothing re- 
sembling an anaphylactic reaction occurred. This conclusion is verified also by 
the descriptions of the observed reactions which in the case of Coagulen con- 
taining no protein or only traces were identical with those from others in which 
the protein precipitate was unquestionable. 

Attention should also be called to the doses used. In the case of hemo- 
static serum the smallest dose per gm. used by Hanzlik and his coworkers®: ?- 259 
was 15 times as large as the maximum dose calculated over a period of 24 hours 
for a human, while the largest dose used was 80 times as large. Hemostatic serum 
is recommended in doses of 1 to 2 c.c. to be repeated in extreme cases as often as 
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once in 4+ to 6 hours. The largest single dose used in clinical practice is 2 c.c., 
which, when calculated as Hanzlik did from the weight of a 60 kg. human, is 
0.000033 c.c. per gm. The largest dose used for the pig was 0.016 c.c. per gm. or 
500 times the maximum single dose recommended for the human. If there were 
any lurking danger of anaphylaxis from administration of hemostatic serum or 
danger of poisoning because of the preservative or any other poison contained in 
it, certainly a dose of 500 times the maximum single therapeutic dose should have 
killed the animal. But in their whole series* only one animal died within 36 
hours. This death was from a brain extract. The others were all killed by a 
blow on the head, in most cases having shown no serious effects other than 
those to be expected after an intravenous injection. This speaks well for the 
safety of hemostatic agents in clinical practice. 

Hanzlik and his associates in their conclusions®:?: 24! fail to make it clear 
that any one factor was responsible for the observed effects. It is not necessarily 
the protein content, for one of the agents tested contained practically no pro- 
iein. Neither is it the preservative, for this same agent contained no pre- 
servative but at the same time gave the most pronounced reactions described as 
anaphylactoid. 

It is logical to conclude, therefore, that the method of administration rather 
than the character of the agent may be responsible for the disturbances noted. 

Administered intravenously to guinea pigs few substances fail to produce 
more or less serious disturbances in the circulation and respiration, such as 
were observed by Hanzlik and his associates. It is illogical, however, to apply 


the term “‘anaphylactoid” to these phenomena because this word calls to the 
mind of the physician a severe reaction and occasional death from administra- 
tion of antitoxin to a sensitized patient. 


SUMMARY 


Without attempting entirely to discredit attempts to estimate the efficiency 
of thromboplastic agents in vitro or by local application to bleeding wounds, a 
method of a different character is here proposed for the assay of such agents. 

The method is logical because it duplicates one of the clinical methods of 
applying such an agent. 

The results of the potency test are conclusive since the action of the agent 
on the test animal is identical with its action in clinical practice. 

Careful observance of certain precautions which have been outlined, such 
as are necessary in all forms of physiologic testing, makes this method the most 
dependable for the quantitative determination of the efficiency of hemostatic 
agents which can be used intravenously. 


PROTOCOLS OF TESTS 


In the following tables, the first column of figures refers to the time of ob- 
servation of the sample of the blood. 

At the head of the columns that follow is the actual time when the sample 
of blood is drawn or a sample of coagulant is injected. 

The figures below the time are symbols: 1, signifies beginning of fibrin for- 
mation; 2 and 3, progressive clotting; 4, solid clot when tube is inverted. 


HEMOSTATIC AGENTS 


Hemostatic Serum No. 053129 


Feb. 2, 1920. 
9:35 9:43 9:48 9:57. 10:05 10:23 10:45 11:02 11:14 11:27 11:29 
- Inj. - 3 3 4 4 
2 c.c. 
4 


1 3 
2 4 
4 


Shortened time from 5 minutes to 1 minute in 1% hours. 


HeEmostatic Serum No. 051196 


Min. 9:56 10:08 10:20 10:22 11:21 11:31 11:44 11:52 11 :57 


Inj. 2 
2 €x. 4 4 
of 
sam- 
ple 


| 


Coagulation time reduced from 12 min. to 2 min. in 114 hours. 


Test oF AN INAcTIvE Propuct 


1:33 : : 2:16 1:30 2:49 3:00 


ty 
| 


COAGULATION TIME 


Jan. 6th, 1920. 
Dog weighing 8 Kilo not dosed with any hemostatic. 
Eleven samples of blood representing about 5 c.c. each time removed to observe any 
change in coagulation time because of repeated bleedings. 


Min. 11:00 11:11 11:19 11:25 11:33 11:47 1:20 a 


7 


on 


1 
2 
3 
4 


side 
| 
| 

+ 


SID 


581 
1. 
r 1 3 2 1 
4. 2 4 3 F 
5. 3 4 4 4 
6. 4 
2:55 
2 
1 
4 
3 
4 
1 
1 
1 
I. ~ In- - In- - - - 
ject- ject- 
- 1 ~ ed - - 1 1 
1 2 1 266. 1 1 2 F 
2 3 more 3 = 
2 3 ys a 3 4 3 
2 4 3 3 3 4 
3 4 4 4 
4 
4:01 4:34 
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COAGULATION TIME 


An illustration of one form of failure which occasionally occurs in attempting to test 


a coagulating agent. 
May 21, 1919. 


Minutes 10:33 10:43 10.49 : 11:48 1:31 2:31 3:00 


1. 1 
4 4 


1 
3 
4 


| 


No injection was made into this dog as the coagulation time would not remain uni- 


form at any time. 
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ACTION OF CHLORETONE ON ANIMAL TISSUE* 


By T. B. anp H. C. Warp, Detroit, Micu. 


RICHLOROTERTIARY butyl alcohol (chloretone) has a number of prop- 
erties which make it valuable therapeutically, among which may be mentioned 
its hypnotic, anesthetic, and bactericidal properties. 

It finds its most important use, however, at the present time, as a hypnotic 
and sedative; but its local and general anesthetic properties must not be lost 
sight of. 

As a general anesthetic for experimental animals, where it is not necessary 
to recover the animal, it is an ideal general anesthetic, and it is employed for 
this purpose in many laboratories. When given in small doses prior to general 
anesthesia with ether or chloroform, in the human, it has been found that the 
patient requires less ether or chloroform, that the period of excitement is les- 
sened, and that unpleasant postoperative vomiting is often lacking. 

As a germicide, its aqueous solution will kill all but the most resistant spore- 
bearing germs and as a mild local anesthetic it may be employed to advantage in 
dressing burns, abrasions, cuts, etc. 

As an obtundent in dentistry, either alone or in oil, it is ideal, as evidenced 
by many reports. 

The action of chloretone on animal tissue, however, has not been studied 
to any extent, and it is to this that we wish to call attention. 


A number of years ago, it was found that pituitary and adrenal glands when 
placed in a saturated aqueous solution of chloretone (0.5 to 0.8 per cent) kept 
indefinitely. In fact, a number of glands in our possession have been kept for 
over ten years, without any apparent decomposition as evidenced by odor and 
gross appearance. It was furthermore found that chloretone added to satura- 
tion in aqueous solution, would prevent the development of molds and this fact 
has been made use of in the preparation of aqueous stock solutions of the alka- 
loids and of solutions of adrenalin, ergot, pituitrin, etc. 

It was thought also that the aqueous solution, or a modification of it 
(physiologic salt solution saturated with chloretone) might be of value in the 
preservation of not only animal tissue, but aquatic specimens (both plant and 
animal), museum specimens, also material for laboratory class work in high 
schools and colleges. Histologic studies, as will be cited later, have shown, how- 
ever, that chloretone can only be employed as a differential preservative: that is 
to say, a preservative which leaves some tissue elements intact and allows au- 
tolysis or other changes to proceed while keeping down bacterial action without 
the destruction of the active constituents set free. In the investigation of the 
pituitary glands, for example, the glands as well as the extract may be pre- 


*From the Research Laboratory of Parke, Davis & Co., Detroit, Mich. 
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served with chloretone until the finished product is obtained without harm to 
the active constituent, and it may well be that chloretone will find one of its many 
uses along this line. 

Although the preservative action of aqueous chloretone solution has been 
known to us and employed by us in the preservation of glands and gland ex- 
tracts from bacterial decomposition, for a long time, no systematic experimental 
work has been carried out along this line to show its general action on animal 
tissue. Our object in presenting this preliminary paper is not to present an 
exhaustive article, but merely to draw attention to the effect of chloretone in 
aqueous solution on animal and possibly vegetable tissue. 

In order to test the action of a saturated aqueous solution of chloretone on 
animal tissue, the following organs—brain, heart, kidney, liver, spleen, testicle— 
were removed as quickly as possible from the animal after death, cut into small 
pieces and distributed among seven sets of bottles. Each bottle contained about 
140 c.c. of saturated solution of chloretone, (0.5 to 0.8 per cent), and was tightly 
corked to prevent the chloretone from volatilizing. ‘To keep the water and air 
saturated, a slight excess of chloretone crystals was usually left undissolved at 
the bottom of the bottle, it being assumed then that the water was sufficiently 


saturated. 


Set “A” was placed in the incubator at 37° C. 

Set “B” was placed in the refrigerator at 15° C. 

Set “C” was infected with B. proteus and kept at room temperature. 
Sets “D,” “E,” “F,” and “G” were kept at room temperature. 


A piece of each organ was also placed in each of two bottles, one containing 
only distilled water and the other 50 per cent alcohol. The sets were examined 
every few days and the general appearance, odor, change of color, etc., noted. 

The gross changes observable after six weeks’ exposure to the chloretone 
solution were as follows: Brain sections appeared unaltered in color but of 
rather softer consistency. 

Heart muscle had lost its normal color, appearing pale even when cut, and 
more elastic than when fresh. 

Kidney segments appeared of a dull uniform yellowish cast as compared to 
their fiesh, dark red, natural color. They were somewhat tough and elastic. 

Liver portions presented a rather unusual dull orange-colored appearance 
confined to the surface, the interior portion retaining the original deep charac- 
teristic dark red color. The tissue itself was remarkably soft, flabby, but tough. 

Spleen sections retained their original color and appearance although feeling 
more soft and spongy. 

Testicular pieces were apparently unchanged in color or consistency. 

When bacteriologic tests were applied at ten day intervals, all bottled lots 
were found to be sterile. 

In three sets molds grew in the culture media but no multiplication had 
taken place in the preservation bottles. In fact, aside from a rather limited 
amount of debris arising from occasional handling, the liquid remained clear 
and bright, the tissues being visibly free from the common signs of decompo- 


sition and putrefaction. 
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In addition to the above records a series of observations* were made upon 
the histologic changes undergone by the treated tissue. Two samples of material 
were used (a) liver of dog, which had been kept at 37° in sat. sol. of chloretone 
in water for 15 days, and (b) bovine suprarenal, which had been kept at room 
temperature in sat. sol. of chloretone in water for a period of years. Small 
portions of each tissue were placed in 10 per cent formalin for three days, dehy- 
drated in graded alcohols, cleared in toluol, embedded in paraffin, cut 7 micra 
thick and stained with Delafield’s hematoxylin and eosin. Control sections of 
formalin-fixed rabbit ovary were stained under identical conditions. 

(a) Dog’s Liver.—The low power section presents a foam-like appearance, 
due to absence of cytoplasm and nucleus. Only cell membrane remains, staining 
a grayish-violet, surrounding a clear space. The connective tissue stains a dif- 
fuse pink around the larger blood vessels and bile ducts. The fibrils are softened, 
swollen and edematous. Blood corpuscles are absent. 

(b) Bovine Suprarenal_—Under the lower power the section may be differ- 
entiated into two regions, an outer cortex and an inner medulla. The cortical 
cells present a greenish-brown appearance and the high power shows the cells 
filled with coarse brown granules similar in appearance to those seen in formalin 
preparations. In many cells only faintly stained cell membranes remain. The 
typical structure of the cortical cells is faintly suggested but not definitely shown. 

The medulla presents an appearance similar to that of the cortex. Each cell 
is distinguishable, however, although the nucleus is absent. 

These facts indicate that preservation in chloretone water does not preserve 
cytological details. The cytoplasm and the nuclear material are completely dis- 
solved. Only the cell outlines are preserved. Connective tissue is altered, swol- 
len, edematous but apparently persists. Certain lipoid granules, characteristic 
of suprarenal cortical cells, were found present after some years of treatment 
with chloretone water. This suggests the possibility that specific cell products 
may be preserved by the chloretone water. 

Microscopically there was no evidence of bacterial action in any of the sec- 
tions examined. They show, however, that the processes of autolysis are not 
inhibited by chloretone. The resistance of suprarenal lipoidal granules in the 
face of the generalized destruction of tissue substance is also a noteworthy fact. 

The results obtained from our limited study are at first glance distinctly 
disappointing. Apparently chloretone possesses little value as a fixative of 
animal tissues. The histologic evidence is conclusive on this point, so far as the 
selected tissues examined are concerned. This may not prove to be wholly appli- 
cable to other tissue on extended study. 

But when we consider the greater value of animal tissues as holders of spe- 
cific principles, we find that this substance does possess in a unique way, what 
we are pleased to express as differential preservative value. This property, we 
helieve, is capable of being extended to a wide range of practical applications. 

The bactericidal action of chloretone is, therefore, of special interest in this 
connection, since there are but relatively few substances capable of favoring 
autolysis under ideal conditions. 


*These observations were reported by C. J. Marinus to whom we wish to express our thanks. 
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CONCLUSIONS 


1. Chloretone in saturated aqueous solution exerts a definite bactericidal 
action at all temperatures. 

2. Chloretone in saturated aqueous solution prevents the development of 
the common molds. 

3. Chloretone solution is not suitable as a fixative for histologic materials. 

4. Chloretone in saturated solution while acting as a bactericide, does not 
inhibit autolytic action as evidenced by our histologic findings. 

5. Chloretone solution is a desirable agent for preserving glands and gland 
extracts from which the active principles are to be obtained. 


B 
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CLASSIFICATION OF STREPTOCOCCUS* 


I. Srreptococcr IsoLATED FROM NorMAL THROATS, CLASSIFIED BY SUGAR 
FERMENTATIONS 


By Luoyp Arnoip, M.D., NASHVILLE, TENN. 


INTRODUCTORY 


HE systematic classification of bacteria has been industriously worked upon 

in recent years. The general biologic relationship between the various vari- 
eties of the same strain must be understood before epidemiologic, therapeutic 
and prophylactic problems can be worked out satisfactorily. 

The streptococci were recognized in 1918 as primary and secondary in- 
vaders in respiratory lesions, accompanied by a high mortality. On the usual 
routine laboratory media streptococci were found in the upper respiratory 
tract of many healthy individuals. There was a very close resemblance between 
the pathogenic and the nonpathogenic forms. One of the problems of etiology 
is to determine the number of varieties of the same species of bacteria that are 
pathogenic and also if there are nonpathogenic forms of the same species. 

Systematic observations covering a long period of time and in as many dif- 
ferent localities as possible, may help to throw some light on these fundamental 


problems. It is the purpose of this series of papers to classify by various means 
the streptococci isolated from several sources. ‘The present paper takes up the 
classification based on sugar fermentation of strains isolated from the throats of 
healthy individuals in this locality. 


THE OCCURRENCE OF STREPTOCOCCI IN OTHER THAN PATHOLOGIC CONDITIONS 


A literature review of the subject is not here given, since the literature has 
been well summarized by such recent workers as, Holman,’? Blake,’ Aschner,? 
Brown,’ and Gay.® The following condensed table shows some more recent ob- 
servations of streptococcus hemolyticus occurring under normal conditions. 


Throat 
No. % 
Human Cases positive Investigator 
Contact cases Greenway, Boettiger and Caldwell!® 
Non-contact controls Greenway, Boettiger and Caldwell!® 
School children and students Sherwood and Downs?22 


Non-infect. diseases Lucke and Rea? 
Normal Davis and Pilot? 


Normal Ruediger?! 

Bronchial Asthmatics Walker and Ad':inson25 
New recruits Fox and Hamburg’ 

At camp 6 months Fox and Hamburg® 
New recruits : Levy and Alexander! 
At camp sometime Levy and Alexander? 


Discharged from hosp. 
After measles, etc. Levy and Alexander? 


*From the City Hospital Laboratory, Nashville, Tenn. 
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No. 

cases positive 

298 23.7 Opie, Freeman, Blake, Small, Rivers?9 
Blanton, Burhams Hunter* 
Tongs?* 
Levin, Goodman, Pancoast!® 


Normal 
Normal 
Normal 
Normal 
From body surface of clean in- 
dividuals 38 cases negative Schachter?? 
From body surface of filthy in- 
Schachter?? 


dividuals 
Normal Clawson® 
Otteraaen”° 


Nurses 
Students Otteraaen?° 


TECHNIC 


A report on “Recommendations of the Committee on Standard Routine 
Method for Isolation and Identification of Hemolytic Streptococci from Throats, 
Sputa, and Pathogenic Exudates”’* appointed by the Surgeon-General, outlined 
a general method which has been followed as far as possible in this work on 
streptococci in this laboratory in the last year. 


MEDIUM 


Blood agar: ‘To a 50 per cent fresh beef infusion were added 2.5 per cent 
agar, 1 per cent peptone and 0.5 per cent sodium chloride. The reaction was 
adjusted to Py 7.0 and bottled in 95 c.c. lots, sterilized in an Arnold sterilizer for 
three successive days. When needed, medium was melted, cooled to 50° C. and 


7 c.c. defibrinated human blood added. Seven plates were poured from this 
amount. It was found advantageous in this climate to use 2.5 per cent agar. 
The adjustment of the reaction was done according to the method of Barnett 
and Chapman,‘ taking Kligler’s'® Py values as our end point. Brom-thymol-blue 
and phenol-red indicators were found to give a good workable range for gen- 
eral bacteriologic work. 

Standard meat infusion broth, adjusted to Py 7.0: The author found a 
beef heart peptone infusion can be made using the same technic as the standard 
beef muscle infusion, except filtration through glass-wool is sufficient to make 
clear, this does not hold for the beef muscle infusion. This will be dealt with 
more in detail in a subsequent paper on media for bacteriologic work. With 
the use of this unfiltered beef heart infusion heavier and quicker growths oc- 
curred than on standard beef muscle infusion. 

Sugar fermentation medium: Lactose, mannite and salicin were routinely 
used. Comparisons were run with serum broth (Holman) meat-infusion broth, 
and the unfiltered beef heart infusion, using Andrade’s indicator, the latter was 
found to give good growths. We agree with Blake that there is little if anything 
gained by using the serum broth. The resu!ts of Holman, Broadhurst and others 
were verified as to the unsuitableness of sugar-free broth made so by B. coli 
incubation. 

Bile solubility and hemolytic tests were performed as suggested by the com- 
mittee. We found Holman’s™ cooked meat medium of great value in this work. 
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CLASSIFICATION OF STREPTOCOCCUS 


EXPERIMENTAL 


The 204 strains isolated, would be classified according to Blake: 


117 Streptococcus hemolysans 
48 Streptococcus equinus 
27 Streptococcus buccalis 
2 Streptococcus fecalis 
10 Unclassified strains 
The 204 strains classified according to Holman: 


Number Hemolytic Streptococcus Per cent 
Strains 
75 Str. Subacidus 
26 Str. Equi 
8 Str. Hemolyticus, IT 
Str. Hemolyticus, III 
Str. Anginosus 
Str. Hemolyticus, I 


When these strains are compared with Holman’s tables, there is a marked 
absence of streptococcus pyogenes. In fact an outstanding feature is the pre- 
dominance of the nonlactose fermenters. There have been unusually few cases of 
acute respiratory diseases in this hospital during the six months this work was 
being done. This combined with the rigid exclusion of hypertrophied and in- 
fected tonsils, also visible tooth infections, may have a bearing on this question. 
Average throats are not classified as such by Holman, his “Throat (general)” 
may mean this, but he does not carry this through ali his strains tabulated. 

Streptococcus subacidus 64.2 per cent seems to run higher than most figures 


recorded by other workers, comparing nearer with the findings of Floyd and 
\Volbach. The author has repeatedly tried many strains and found the same 
results when run alongside fermenting strains as a control. Five strains, after 
128 days, were replated, run as nonfermenters. 


Number Nonhemolytic Per cent 

Strains 
7 Str. Equinus 

Str. Mitis 

Str. Salivarus 

Str. Nonhemolyticus, IT 

Str. Fecalis 

Str. Nonhemolyticus, | 

Str. Ignavus 


In all 134 cases were run. Sixty-eight were positive to hemolytic strepto- 
cocci, making an average of 50.74 per cent. This work was started with only 
the hemolytic streptococci in view. On the last 56 cases were nonhemolytic 
types picked, but their occurrence was noticed as running high in the first lot 
of plates. In these 56 cases, 51 were positive to nonhemolytic streptococci, mak- 
ing 91.0 per cent. In all 204 strains, 117 were hemolytic and 87 were non- 
hemolytic. 

DISCUSSION 


A great deal of the work here cited has been done during the recent epi- 
demic of influenza, and many observations were made at various army camps 
where an unusually large number of young healthy men were associated to- 
gether. There has been some work done since this time appearing from time to 
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time, from civilian life. Even under these varied conditions where standard 
technic was used it has been found that hemolytic streptococcus was present in 
close to 50 per cent of the average normal throats examined, the variations were 
not much more than 10 per cent above or below this general average. 

In those instances where sugar fermentation was used as a means of further 
classification, strains isolated from pathologic lesions were being examined 
Walker and Adkinson show a classification by sugar reactions of strains of 
hemolytic and nonhemolytic streptococci isolated from bronchial asthmatics, 
their results run closer to those here recorded than any other observation found 
in the literature by the author. As mentioned elsewhere, there were noticeably 
few cases of acute respiratory diseases in this hospital during the time this work 
was under way. With rigid exclusion of tonsils and teeth infections, the author 
thinks the strains isolated represent a fair average of the types of hemolytic and 
nonhemolytic streptococci present in the normal throats in this vicinity. 


SUMMARY 


In 134 average throats, 50.74 per cent were carriers of hemolytic strepto- 
coccus, 91 per cent were carriers of nonhemolytic streptococcus. 

One hundred seventeen strains of hemolytic and 87 strains of nonhemolytic 
streptococci were classified by Holman’s classification. 
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CLASSIFICATION OF STREPTOCOCCUS* 


II. Streptococcr IsoLATED FROM INFLUENZA THROATS, CLASSIFIED BY SUGAR 
FERMENTATIONS 


N February, 1920, we experienced in Nashville a recurrence epidemic of influ- 
enza. ‘This communication covers the types of streptococci, based on sugar 
fermentation, encountered in the throats of patients suffering from “Influenza.” 
A literature review of the streptococci found in the throats of influenza 
cases is not attempted in this paper. It was the author’s object to ascertain 
whether the streptococci as a class increased in percentage and whether the types 
as Classified by sugar tests differed from those in normal throats in this vicinity. 
The same method of collecting material, identification and other technic was 
carried out in this work as was reported in a former paper. 


EXPERIMENTAL 


One hundred sixteen cases, clinically diagnosed as influenza, just entering 
the hospital were selected for this work. 

Fifty-six cases were positive to hemolytic streptococci, making 48.2 per cent 
positive. One hundred sixteen cases were positive to nonhemolytic streptococci, 
making 100 per cent positive. Classified according to Holman as follows: 


HEMOLYTIC STREPTOCOCCI 


NU MBER 
20 
22 


8 
4 
2 


NU MBER 


66 
48 
4H 
26 
6" 


CLASS NAME 
Strept. Equi 
Strept. Subacidus 
Strept. Hemolyticus, IT 
Strept. Infrequens 
Strept. Anginosis 


PER CENT 
35.7 


NONHEMOLYTIC STREPTOCOCCI 


CLASS NAME PER CENT 
Strept. Equinus 

Strept. Salivarius 

Strept. Mitis 

Strept. Ignavus 

Strept. Fecalis 


Classified according to Blake as follows: 


NU MBER 


56 


NU MBER 


92 
92 
6 


HEMOLYTIC STREPTOCOCCI 


CLASS NAME 


PER CENT 
Strept. Hemolysans 48.2 


NONHEMOLYTIC STREPTOCOCCI 


PER CENT 
48.42 
48.42 

3.16 


CLASS NAME 
Strept. Equinus 
Strept. Buccalis 
Strept. Fecalis 


*From the City Hospital Laboratory, Nashville, Tenn. 
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DISCUSSION 


The percentage of hemolytic streptococci (50.74 per cent) in normal throats, 
recorded during October, November, and December, 1919, and the percentage 
(48.2 per cent) found during the recurrent epidemic of influenza do not show 
much difference. The types as classified by sugar fermentations run very close 
together in the two series. A postepidemic series is now being run in this lab- 
oratory, and the types so far observed run close to the preepidemic and epidemic 
strains already recorded. The same comparison holds for the nonhemolytic 
streptococci. There certainly was not present in the throats of patients suffer- 
ing from an attack of influenza in February, 1920, in Nashville, streptococci of 
the hemolytic or nonhemolytic types that differed from the strains isolated and 
studied by the fermentation tests, from normal throats during a period three 


months prior to the epidemic. 
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ON THE USE OF TETHELIN IN A CASE OF MULTIPLE BEDSORES 


By Dr. HamMppeN Carr, ADELAIDE, SOUTH AUSTRALIA 


HE accompanying notes are presented as affording an instance of successful 

treatment by tethelin, a lipoid prepared from the anterior lobe of the pituitary 
body,* of a case of delayed or arrested healing which yielded no response to any 
of the customary procedures. I am indebted to Dr. F. S. Scott for his permis- 
sion to publish these notes upon his patient, whom I attended for him during his 
absence from this city. I saw the patient, Mrs. H., for the first time on the 16th 
of October, 1919. The history of the case prior to that date is as follows: 

The patient was admitted to Parkwynd Hospital, Adelaide, on August 31, 
about thirty days after she had been confined by a midwife in a lying-in home. 
She was in a semiconscious condition, features pinched, wan, could not bear to 
be touched or moved, temperature 101°, pulse 104. Urine, sp. gr. 1.025, acid in 
reaction, containing no sugar or albumin. 

On September 2, the patient was curetted. The contents of the uterus were 
offensive. Posterior culdesac opened, seropus evacuated and drained. Patient 
complained of pain in both shoulders. Temperature 103°. Hot douches were 
administered. 

On the following day the patient complained of pain in the left arm, tem- 
perature varied between 100° and 103°. On the fourth the left arm and shoul- 
der was swollen and very painful. On the sixth, rigor after douche. Patient 
complains of back feeling sore; no pressure marks; taking very little nourish- 
ment; looking very ill; temperature 102°. 

September 7. Rigor this morning; arms and legs very painful; patient is 
turned frequently from side to side, no pressure marks. 

September 10. Back looking red, being rubbed with spts. meth. and zinc 
oxide ointment. 

From the seventeenth to the twenty-fifth this condition remained unchanged. 
Patient taking scarcely any nourishment, feet and legs swollen. No power of 
movement in body or legs. 

On the twenty-sixth a pressure mark about 1% inches in diameter appeared 
on the lower part of the back. The area was quite black. The surrounding 
parts were well rubbed and the pressure marks treated as above. 

September 27. Patient being turned every two hours. Each time of turn- 
ing shows marks of pressure. 

September 28. When turned this morning after sleeping in one position 
tor three hours a large pressure mark was found on the right hip. Patient lying 
on air pillows all the time. 

October 1. On the right hip a deep and sloughing wound. A new pressure 
mark has appeared on the back above the old one. Patient lifeless and apathetic ; 
moans when moved. ‘Temperature 102°, pulse 126. 

*Robertson, T. Brailsford: Jour. Am. Med. Assn., 1916, Ixvi, 1009. Barney, E. L.: Jour. Lab. and 
Clin, Med., 1918, iii, No. 8. 
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October 4. A new pressure mark on the left hip. Other wounds very pain- 


ful; temperature 100°. 
October 6. Patient has been turned on her face to relieve back and hips. 
After two hours in this position the left crest of the ilium had a long pressure 


mark. ‘Temperature 102°. 
October 7. Another pressure mark on left hip. Wounds on back and 


Fig. 1.—Ulcer on hip before treatment. 


right hip discharging profuse amount of offensive matter. These are being 
dressed with eusol. No desire for food, legs stiff and useless. 

I saw Mrs. H. on October 16. She had a continuous discharge and was 
being douched daily. I gave her an intrauterine douche and found that the uterus 
was involuting well. JI dressed the wound on the hip with eusol, employing 
Dakin’s method of continuous irrigation. ‘Temperature 99°, pulse 116. 

October 23. Three pressure marks now appeared on the left side, looking 
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angry, with black slough. The patient was placed in a suspension bed to relieve 
the pressure on back and buttocks. Temperature 99°, pulse 120. 

This appeared to be a suitable case for the employment of tethelin, and, 
acting upon the advice of Professor Robertson, on October 28 we applied the 
tethelin (Mulford), incorporated in a lanoline base, to those bedsores from 


* 


Fig. 2.—Ulcer‘of hip at conclusion of treatments. 


which the sloughs liad separated. The remaining bedsores were still treated 
with eusol and antiphlogistine. On the same day the accompanying photograph 
(Fig. 1) was taken of the largest sore upon the right hip. 

On October 29 and 31 tethelin was applied to the wounds on the back and 


596 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


right hip, antiphlogistine being still applied to the left hip. The wounds treated 
with tethelin looked decidedly cleaner, and from this date until November 26, 
the wounds were dressed every forty-eight hours with tethelin in lanoline base, 
the wounds progressively improving. Her position was changed every two 
hours, alternating between an ordinary bed, air pillows and suspension. Tem- 
perature did not rise above 99°. Patient still very much depressed. 

On November 26 I found that the wound on the right hip was not progress- 
ing so well. The skin had become undermined all round the wound to the ex- 
tent of an inch. I injected tethelin in aqueous solution hypodermically into the 
healthy tissues all round the wound, but the patient bore it so badly that I did not 
repeat this treatment, reinstituting the former dressing. 

On December 2 I found the patient looking brighter and taking an interest 
in outside affairs. She also took nourishment better. The swelling of the legs 
had subsided, although they were stiff and sore. The treatment was continued, 
temperature normal. 

December 20. ‘The patient continued to make good progress. The wounds 
looked healthy and were healing well. She began to regain strength and to help 
herself a little. 

January 8. The patient stood upright for the first time, very stiff and shaky, 
but otherwise well. The wounds were looking well and the accompanying pho- 
tograph (Fig. 2) was taken of the wound on the hip. 

In this case tethelin undoubtedly acted as a stimulant to the granulation of 
the wounds. No improvement was exhibited until it was applied, and within a 
few days after application the wounds became, in each instance, healthy granu- 
lating sores. 

Owing to the patient’s extreme depression and the toxic condition the final 
recovery was, however, slower than one would have liked. On March 5, 1920, 
after the patient had been at home for six weeks she had gained strength con- 
siderably, has put on weight, and is getting about with the aid of a stick. The 
ulcers are now all practically healed, a mere pin-point on two ulcers remaining 
unhealed. The necrosis of so much tissue has left depressed scars which are 
otherwise healthy. 

I am indebted to Sister Fry of Parkwynd Hospital for her careful notes of 
this case and also for the excellent nursing given during the long and critical 
period of the illness. 
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ANAPHYLAXIS AND ALLIED PHENOMENA IN RELATION TO 
DISEASE* 


By T. Harris Boucuton, $.M., M.D., Akron, OHnIO. 


HE term anaphylaxis was introduced by Richet' in 1898 to describe a con- 

dition of increased susceptibility to a toxic protein (eel serum) but has later 
been extended, as a result of the work especially of Arthus? and Theobald Smith, 
to include the toxic action of nontoxic proteins. Probably the first recorded 
observation on anaphylaxis is one by Jenner in his Jnquiry into the Causes and 
Effects of Variole Vaccine, in 1798. He found that quite regularly in persons 
who had had either cowpox or smallpox previously the inoculation of variolous 
matter produced only “a tingling sensation” and “an erysipelatous look appear- 
ing on the skin near the punctured parts” but it “died away in a few days with- 
out producing any variolous symptoms.” In a footnote to Case 4 he says, “It 
is remarkable that variolous matter, when the system is disposed to reject it, 
should excite inflammation on the part to which it is applied more speedily than 
when it produces the smallpox. Indeed it becomes almost a criterion by which 
we can determine whether the infection will be received or not. It seems as 
though a change which endures through life had been produced in the action or 
disposition to action in the vessels of the skin; and it is remarkable, too, that 
whether this change has been effected by the smallpox or the cowpox, the dis- 
position to sudden cuticular change is the same on the application of variolous 
matter.” 

Magendie® in 1839 (injecting egg albumen into dogs) and Flexner in 1894 
(injecting dog serum into rabbits) recorded typical instances of experimental 
anaphylaxis, but these early observations were apparently lost sight of, and the 
phenomenon was rediscovered, and was experimentally analyzed by Arthus,° 
Pirquet and Schick,® Wolff-Eisner,’ Otto,s Rosenau and Anderson,® Vaughan,” 
Gay and Southard,"* Besredka,’* and since 1908 by a large number of observers. 

The typical anaphylactic experiment is too well known to warrant repeti- 
tion. Suffice it to say, however, that while the typical experiment results in 
definite shock or death following the second injection of a protein, yet we rec- 
ognize many irregularities in the reaction. For instance there are great individ- 
ual variations in the response of different animals to the experiment, so that it 
is extremely difficult to put this work on a definite quantitative basis further 
than to establish maximums, minimums, and averages. ‘Thus I have had a 
group of four guinea pigs of the same size and all treated in the same ‘way, and 
following the second injection, one died promptly; one had a severe reaction, 
but recovered ; one had a mild reaction; and one had no reaction at all. I have 
had one lot of pigs in which it was difficult to produce a distinct shock without 
killing the animal, and a year later, another lot of pigs in which it was difficult 
to produce a fatal shock by the same methods. One pig, after surviving a 
shock, will be completely refractory to later injections of whatever size. An- 


*From the Department of Pathology of the University of Illinois, College of Medicine, Chicago, TIL, 
and the Laboratory of Pathology, City Hospital, Akron, Ohio. 
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other pig, under the same conditions, after surviving a shock, will succumb the 
next day to a dose of the same size. One animal, if injected at weekly inter- 
vals, will become completely refractory and never develop anaphylaxis, while 
another, under similar conditions, will develop fatal anaphylaxis after the third 
or fourth injection. We should expect, and, indeed, we do find as great if not 
greater variations among human beings in the clinical conditions that we ascribe 
to anaphylaxis. And these great individual variations that exist in the type of 
reaction must be borne in mind if the full clinical significance of anaphylactic 
states is to be appreciated. 

Anaphylaxis manifests itself in one or both of two ways—local and general. 
In the general reaction we may have either increase or decrease in temperature, 
a fall in blood pressure, cyanosis, delayed coagulability of the blood, leucopenia, 
dyspnea, pain in chest or head, dizziness, convulsions, and unconsciousness. In 
the local reaction, we see evidences of vasomotor disturbance—hyperemia and 
edema, and sometimes vesicle or pustule formation, as in urticaria, angioneurotic 
edema, and the local manifestations of serum disease, and in such clinical tests 
as the Schick, Pirquet, Calmette, luetin, and the various protein skin tests used 
in asthma, eczema, and related conditions. 

The phenomenon of anaphylaxis is very highly specific, but not absolutely 
so. Thus an animal sensitized with the serum of one species may react par- 
tially to the serum of a closely related species. This has also been shown by 
Wells and Osborne®® to be true of the isolated proteins of wheat and barley. 
This corresponds to group agglutination in bacteriology, and to that elusive form 
of partial immunity to one infectious disease that sometimes seems to follow 
recovery from another infectious disease (as seen particularly by the statistical 
method in public health studies). 

The term “anaphylaxis” has been objected to since it implies the direct 
opposite to immunity, whereas it might better be said to include immunity. The 
term “allergy,” which was introduced to indicate a state of altered immunity, is 
undoubtedly better, but has not been generally adopted in this sense, and has 
been used by some writers to indicate the altered immunologic state existing in 
infections as distinguished from that produced by nonorganized proteins, and by 
others to indicate congenital hypersusceptibility. The term “protein intoxica- 
tion,” while expressive and definite, is cumbersome. The original expression of 
Richet is no more misleading than any of the substitutes suggested, and has the 
sanction of age and custom. It is simpler to make a slight change in the inter- 
pretation of a word than to change the word completely. 


THEORIES 


The various theories evolved to explain anaphylaxis may be grouped into 
two classes: the humoral and the cellular. One group of the supporters of the 
humoral theory have held that the reaction, which took place in the blood stream, 
was essentially of the nature of an antigen-antibody reaction. ‘The work espe- 
cially of Doerr and Russ" lent great weight to this conception. The work of 
Vaughan and Wheeler™ was of especial importance as providing a definite 
and demonstrable chemical explanation of the phenomena. They believe that 
the first injection of protein stimulates the production of a specific lysin 
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capable of splitting the protein molecule into a toxic and a nontoxic portion, and 
that on the second injection this splitting takes place very rapidly, and the liber- 
ated toxic fraction produces the symptoms of shock. Every true protein inves- 
tigated by Vaughan was found to be capable of being split by chemical means 
into a toxic and a nontoxic fraction. The toxic fraction when injected into 
animals produces symptoms similar to anaphylaxis. The writer® has found 
that repeated injections of this toxic fraction into animals produce histologic 
lesions similar to those of chronic anaphylaxis. It has been shown, however, by 
Manwaring, Kusama, and Crowe’ and others that the toxic fraction is derived 
not from the splitting of the injected antigen, but from the splitting of the serum 
proteins of the individual. 

Another group believe that while the reaction takes place in the blood 
stream, yet it is not so specific in nature as the antigen-antibody assumption 
would necessitate, since the reaction (or at least a very similar reaction) can be 
elicited by nonspecific substances. Jobling and Peterson*® showed that during 
anaphylactic shock there was a marked increase in serum ferment, and in the 
end-products of protein disintegration, and a decrease in the serum antiferment. 
They believe that the injection of protein stimulates the production of a non- 
specific proteolytic ferment which, following the second injection, splits the 
serum proteins, and liberates their toxic fraction. Friedberger’’ noted that the 
injection of inert substances, such as kaolin, was followed by anaphylactic symp- 
toms, and Jobling and Peterson'® found almost the same serum changes follow- 
ing kaolin injections as in typical anaphylaxis, and concluded that the kaolin by 
adsorption removed the antiferment and allowed the native serum ferment to 
split off the toxic fraction from the serum proteins. 

Novy” has taken the middle ground between these positions. He believes 
that the toxic substance, anaphylatoxin, is produced by an “inducing body” 
which is itself the result of antigen-antibody union. ‘The specificity of the 
reaction, then, concerns the production of this inducing substance, and not the 
production of the anaphylatoxin. Very diverse substances such as bacteria, 
starch, kaolin, agar, peptone, organ cells or extracts, and even distilled water 
are also able to act as “inducers” or accelerators of this reaction by which the 
matrix of the poison is broken down, and the poison liberated. Novy was able 
to produce a typical shock by the injection of agar, even so small an amount as 
9 milligrams of dry agar per kilo of guinea pig proving fatal. He calls atten- 
tion to the fact that this dose is less than that of most pathogenic bacteria, and 
suggests that the results of bacterial injections may depend on the physical ef- 
fect of bacteria on the serum colloids. 

Schultz”? showed that the excised smooth muscle of a sensitized animal is 
hypersensitive, and the work of Pearce and Ejisenbrey,?! Dale,?? Weil,?* and 
Coca** has supported and extended his original findings, and lent great weight to 
the contention that the seat of the reaction in anaphylaxis is in the body cells and 
not in the blood. Undoubtedly the last word ‘has not been said, but the accept- 
able theory that explains anaphylaxis must take into account these various appar- 
ently contradictory findings. 

It is probable that in immunity, as we ordinarily understand the term, at 
least in acquired immunity, we are dealing with a process of the same nature as 
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anaphylaxis. It is probable that an antibody, perhaps a ferment, increased in 
amount by the process of immunization, acts upon the toxic substance to break 
it down into simpler nontoxic fractions. Such a ferment may be specific, or 
more probably be nonspecific (complement?) but activated or liberated by a 
specific factor. This process may be conceived of as one stage in anaphylaxis. 


PASSIVE ANAPHYLAXIS 


The phenomenon of passive anaphylaxis was first described by Gay and 
Southard,”> and later in the same year by Otto.** If a guinea pig is injected 
with horse serum, and after he is sensitized his serum is withdrawn and in- 
jected into a normal pig, the second pig now becomes sensitive to horse serum, 
and develops an anaphylactic shock on the first injection. In the earlier experi- 
ments it was thought necessary to wait fifteen to twenty-four hours before the 
second pig became passively sensitized, but Doerr and Russ, and Friedmann 
later showed that if the amounts of guinea pig serum and horse serum were 
rightly proportioned, an immediate reaction could be obtained. A female pig 
thus passively sensitized may transmit this sensitization to her offspring. 


ANTIANAPHYLAXIS 


If an animal responds to a second injection of a protein with a typical non- 
fatal anaphylactic shock, he is usually refractory to subsequent injections of the 
protein. This condition is called antianaphylaxis, or desensitization, and may 
persist for a few months in guinea pigs. If an animal is injected with a protein, 
and then before sensitization is complete (say about the sixth or seventh day) 
he is injected with a fairly large dose of the same antigen, he then becomes re- 
fractory without ever having been sensitive. If an animal has been sensitized 
to a certain protein, he can also be desensitized by injecting a small dose of the 
same protein—a dose too small to produce shock. He then becomes entirely 
refractory to subsequent doses that would otherwise have proved fatal. It is 
also possible to desensitize animals nonspecifically. If an animal be injected 
with horse serum, and after sensitization is complete he be given an injection 
of egg albumen, he wiil now be found partially desensitized, and a subsequent 
injection of horse serum may produce a mild shock, but will not kill him. In- 
jections of many other proteins and of peptone are able to desensitize more or 
less completely. Many drugs have been used, such as ether, chloroform, chloral, 
atropine, urethane, paraldehyde, but while they may mask the symptoms, or 
delay death, they do not prevent death. When an animal is rendered antianaphy- 
lactic by any of the methods mentioned, this refractory condition may persist for 
some time, but will eventually disappear, and the animal become sensitive again. 
If blood is withdrawn from a refractory animal, and the serum injected into a 
normal animal, that animal may become more highly sensitized than when in- 
jected with serum from a sensitized animal. No theory yet advanced accounts 
satisfactorily for all of the known facts of antianaphylaxis. 


BACTERIAL ANAPHYLAXIS 
Since anaphylaxis has been shown to depend upon sensitization to proteins 
and to nothing else, and since bacteria contain 50 to 80 per cent of protein and 
protein derivatives, this phenomenon has been offered as an explanation of bac- 


ANAPHYLAXIS AND ALLIED PHENOMENA 601 


terial disease. Vaughan has shown that the bacterial proteins may be split 
chemically to yield his protein poison, and that properly spaced injections of 
killed pathogenic or nonpathogenic bacteria may produce typical anaphylaxis in 
guinea pigs. The “endotoxin” of Pfeiffer then would correspond to the toxic 
fraction split off from the protein molecule. The characteristics of bacterial 
disease—the period of incubation, the sudden onset of the symptoms, the fever, 
the skin eruption, the crisis, the subsequent immunity—all have their counter- 
part in experimental anaphylaxis. The immunity against certain infections that 
may be conferred by injecting bacterial vaccines has its counterpart in desen- 
sitization. 
RELATED PHENOMENA 


There is a group of phenomena that are closely related to anaphylaxis. 
Biedl and Kraus,?’ Arthus,?* DeWaele,?°> and others have shown that injections 
of peptone produce in animals symptoms very similar to anaphylaxis. It pro- 
duces in dogs the same fall in blood pressure, delayed coagulability of the blood, 
and leucopenia, and in guinea pigs the same bronchial spasms. Injections of 
peptone into sensitized animals produce some degree of desensitization toward 
the specific protein used. I** have shown that the histologic lesions produced in 
guinea pigs by repeated injections of peptone are closely similar to those in 
chronic anaphylaxis. Phillippson*® noted that a solution of peptone applied to 
the scarified skin produces local urticarial wheals similar to those found in ana- 
phylactic states. Vaughan’ noted a similar action of his protein poison. 

Witte’s peptone contains variable amounts of toxic secondary proteoses and 
of peptone. Pullitzer** in 1885 first separated the proteoses from the peptone, 
and studied their physiologic action. Grosjean** in 1892 isolated the individual 
proteoses and studied their effects when injected into animals. The effects of 
proteose intoxication have since been investigated carefully by ‘Thompson,** 
Chittenden, Mendel, and Henderson,** Underhill®* and others. Injections of 
proteoses into the blood stream of dogs produce rapid and marked fall of blood 
pressure, delayed coagulation, increased lymph flow, narcosis, and other toxic 
symptoms and some immunity (tolerance) for later injections. DeKruif and 
Eggerth®® have shown that the toxic principle of Witte’s peptone easily passes 
membranes that hold back all of the anaphylatoxin, hence “peptone” or proteose 
intoxication is probably not identical with anaphylaxis. Injections of toxic pro- 
teoses, however, have been used in the treatment of infectious diseases in the 
hope of producing a condition similar to anaphylaxis, and thus benefiting the 
clinical condition. 

Barger and Dale*’ and Kutscher*® simultaneously but independently discov- 
ered the physiologic activity of histamine. This substance is B-imidazolylethyl- 
amine, and is produced by the decarboxylation of histidine. Its action has been 
further studied by Dale and Laidlaw,*® Ackermann and Kutscher,*’ Barbour,* 
Oehme,*? and Jackson and Mills.** Its effects on blood pressure and on smooth 
muscle are very similar to those found in anaphylaxis, and Barger and Dale have 
suggested that histamine may be a factor in producing the symptoms of anaphy- 
laxis. Eppinger,*t and Sollmann and Pilcher*® found that the local application 
of histamine in high dilution to the human skin produces redness, swelling, and 
an urticarial wheal. I** have found that repeated injections of histamine in 
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animals produce histologic lesions somewhat similar to those found in chronic 
anaphylaxis. Barger and Dale*’ have recovered histamine from intestinal mu- 
cosa. Berthelot and Bertrand,*S Mellanby and Twort,*® and Jones*® have 
described methods of isolating an organism (B. aminophilis intestinalis) from 
feces which is able to produce histamine from histidine, and Koessler and 
Hanke"™ have found that the B.coli can do the same thing under proper condi- 
tions. Dale and Laidlaw®? have pointed out certain similarities in the action of 
histamine to the manifestations of surgical shock, and have suggested that the 
ease with which surgical shock is brought on by traumatizing the intestine is 
related to the histamine content of that organ. Histamine acts partly as an 
endothelial poison relaxing capillaries and increasing their permeability. I have 
found definite histologic evidence of endothelial damage. Locally applied, it 
produces an urticarial wheal similar to that seen in local anaphylaxis. But a 
sharp blow on the skin may produce the same wheal. A definite relationship 
may be perceived between anaphylactic shock and surgical shock, though this 
relationship may extend no farther than a similarity of mechanism. 


CLINICAL CONSIDERATIONS 


One of the best known and most important manifestations of anaphylaxis, 
serum disease, has been well described by Pirquet and Schick,** Axenow,°® 
Weaver,®® Bokay,** Schultz,°* Goodall,®® Davidson,® and others, and is too well 
known to require further description. Most of the reported cases have been due 
to horse serum injected for curative purposes. Netter,®* however, has reported 
the case of a child with poliomyelitis who developed serum disease after the sec- 
ond injection of human serum. There were joint pains, elevated temperature, 
and rash; the child recovered. 

Within recent years several diseases, previously little understood, have been 
explained as due to anaphylaxis. As a result of the work especially of I. 
Chandler Walker,®? and others, about 50 per cent of cases of bronchial asthma 
have been shown to be due to anaphylaxis, and the specific protein to which the 
patient is sensitized may be determined by skin tests. These proteins are classi- 
fied as those from (1) animal hair (horse, cat, rabbit) ; (2) foods (eggs, meat, 
milk, ete.) ; (3) bacteria; and (4) pollens. Sometimes an individual may be 
sensitized to several different proteins, and the degree of specificity involved is 
often remarkable. Thus an individual may be sensitized to horse hair protein, 
but not to horse serum protein, or to only a single protein of horse hair, and 
not to the others. Hay fever is anaphylaxis induced by pollens. 

Most cases of urticaria are known to have a very definite relation to anaphy- 
laxis as shown by Strickler,®** McBride and Schorer,®* Schwann,** Widal,®* and 
others. Blackfan** found positive cutaneous reactions with egg white, cow’s 
milk, and human milk in 22 of 27 cases of eczema. Strickler®® obtained ender- 
mic reactions with foods in 20 per cent of cases of eczema, and White” found 
that nearly 50 per cent of his eczema cases reacted to foods. The same phenom- 
enon of protein sensitization has been found to be at the bottom of certain cases 
of angioneurotic edema. ‘This condition has also been shown to have a definite 
hereditary tendency, though the exciting cause may be different in related indi- 
viduals. 
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Idiosyncrasies against certain foods such as shell-fish, eggs, strawberries, 
etc., are also evidences of anaphylaxis. This has been discussed by Talbot.1% 
It is probable that in those individuals who show such sensitization, the course 
of digestion is somewhat abnormal or that the intestinal mucosa allows the ab- 
sorption of certain products of protein digestion that are ordinarily excluded. 
In some cases, drug idiosyncrasies are also due to anaphylaxis. 

Sensitization to foreign proteins occurs in some cases through inhalation. 
This is especially true in hay fever, and in asthma due to animal hair. In some 
cases, as in foods, sensitization occurs by way of the intestinal tract, though the 
exact mechanism is not known. In cases of serum disease the sensitization may 
probably occur by either of these routes (inhalation of horse hair and skin se- 
cretions, or ingestion of horse meat) or by direct inoculation (anti-toxin). The 
duration of sensitization is variable: in many cases it appears to persist through 
life, but occasionally it disappears spontaneously. 

If human beings could be desensitized as readily as laboratory animals it 
would be of enormous clinical importance. Deaths from anaphylaxis are occa- 
sionally reported (I"! have reviewed this literature elsewhere) and many of 
these could be prevented if we could safely and surely desensitize patients 
who are likely to develop anaphylaxis following serum injections. Besredka’ 
devised a method which he called the method of “‘doses subintrantes” by which 
he hoped to render serum injections completely safe. He injected sensitized 
guinea pigs with several doses of horse serum beginning with a dose too small 
to produce symptoms, and rapidly increasing the size of the injections until 
within a few hours the animal could safely withstand a dose of 40 to 200 times 
the fatal dose for sensitized control pigs. All of Besredka’s animals, however, 
were sensitized with a small dose of antigen. If an animal has been sensitized 
with a large dose of protein, a large dose is required to desensitize him—a dose, 
indeed, larger than the fatal dose for an animal sensitized with a minimum dose 
of antigen. This method is therefore impractical unless we know the size of 
the sensitizing dose, and in human beings this is almost never possible. More- 
over, as Weil*® has pointed out, this repetition of preliminary doses does not 
always produce desensitization, but some animals respond to successively in- 
creasing doses with symptoms of successively increasing severity, and eventually 
death. Netter,** Grysez and Dupuich,** and Doerr*® have reported similar ob- 
servations in patients. Because of the uncertainty of the method itself, and 
because of the marked variations in their manner of response which many 
individuals show, this method of desensitization, as a clinical procedure is 
practically useless. 

Another method of desensitization has been employed with greater success. 
If an individual sensitized against a certain protein receive injections of a very 
dilute solution of the protein at intervals of a few days, and the amount injected 
be cautiously increased, the individual may become entirely refractory, and this 
refractory condition may last for a long time. This method has been worked out 
in great detail by Walker’ in the treatment of asthma, and is applicable also to 
such chronic conditions as eczema and food sensitization. 

This is essentially the method that is used in the administration of vaccines 
for chronic infections, with the exception that the bacterial protein injected is 
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primarily toxic. Injections of killed bacteria in the treatment of infectious dis- 
ease were used empirically before our ideas on immunity were at all definite, 
and long before the nature of anaphylaxis was appreciated. It has never been 
possible to explain either the good results or the frequent disappointments met 
with in the use of bacterial vaccines in the treatment of disease, on the basis 
exclusively of immune antibodies produced, since the patient may be better 
when those antibodies detectable in the test tube are low, or he may be worse 
when the antibodies are high. All that we know of bacterial vaccines in disease, 
and of anaphylaxis tends to support the contention that injections of dead bac- 
teria when they produce any effects at all, produce anaphylaxis, or desensitiza- 
tion, which, as we have seen, should be considered as one phase of anaphylaxis. 
(The injection of dead bacteria for prophylactic purposes, as in the antityphoid 
inoculation, should be considered an exception to this statement, for here we are 
dealing with specific easily demonstrable antibodies.) The mobilization of the 
serum ferments, and the elevation of temperature (frequently seen in bacterial 
injections, and obtainable by very small doses of simple proteins®™ are evidently 
a means of defense. There is no reason to think that there is any difference 
whatever in the anaphylaxis produced by different proteins. If these assump- 
tions are true (that vaccines act by inducing anaphylaxis, and that the nature of 
anaphylaxis does not vary with the inducing protein), then it is not necessary 
to use cultures of the specific infecting organism, and it is possible that any 
foreign protein or protein derivative that will produce a mild anaphylactic shock 
will accomplish as much good as can be accomplished by bacterial injections. 
It may easily be that bacteria represent a type of protein that is more readily 
acted upon, and hence more “stimulating” than are unorganized proteins or 
protein derivatives. Not all strains of bacteria produce equally satisfactory vac- 
cines for clinical use. There is some evidence that a particular strain of bac- 
teria that produces good results when injected as a vaccine in one case may pro- 
duce just as good results in other cases regardless of the type of infecting organ- 
ism. Of course the problem of dosage, and of the degree of the anaphylactic 
shock desired, as well as variations in the susceptibility of different patients 
make the whole question very uncertain, and emphasizes the fact that this pro- 
cedure (the injection of bacteria or of proteins) is still almost wholly empirical. 

In support of the view that anaphylaxis therapeutically induced need 
not be specific, it may be mentioned that many observers have reported good re- 
sults by the use of nonspecific vaccines, especially in typhoid and arthritis, but 
also in a variety of infections including puerperal sepsis, gonorrheal complica- 
tions, asthma, influenza, pneumonia, and some skin diseases. Rumpf*® in 1893 
treated typhoid fever with a vaccine of B. pyocyaneus, and in the last four years 
Luedke,*® Kraus,*° Miller and Lusk,*? Culver,’? Engman and McGarry,** Cowie 
and Calhoun,** Roberts and Cowie and Beaver,** Snyder,®* Reibmayr,’”* 
Dansyz,'*®® Cadbury’? and many others have reported good results from the use 
of nonspecific vaccines. 

Less favorable testimony, however, is at hand. Sholly, Blum, and Smith*’ 
in pertussis, Whittington*®® in typhoid fever, and Bumpus*® in prostatic cases 
found that though their cases seemed at first glance to do well, a careful analysis 
showed that they did not do quite so well as the cases that received no vaccine. 


ANAPHYLAXIS AND ALLIED PHENOMENA 


A partial explanation of these diverse results is found in the work of Herr- 
mann® who showed that in rabbits “sensitized” (immunized) to streptococcus 
or meningococcus, a definite liberation of specific opsonins and agglutinins fol- 
lowed the injection of foreign proteins (human serum and ascitic fluid), but 
similar treatment of typhoid sensitized rabbits gave no results. But on the other 
hand, Dunklin® found that injections of proteose in typhoid immune rabbits pro- 
duced an increase in the antibodies of the serum. Jobling and Peterson®? showed 
that in animals, injections of bacteria, of kaolin, and of protein split products 
are followed by mobilization of serum protease, and this presumably might aid in 
the destruction of bacteria, and would explain some of the good results obtained 
by nonspecific means. 

Since nonspecific vaccines have given good results in many cases, it is only 
a step to the use of simple toxic proteins. Matthes®* in 1894 found that injec- 
tions of secondary proteose produced about the same results as_ tuberculin. 
Luedke”® in 1915 treated typhoid fever successfully by means of injections of 
secondary proteose. With the same substance good results were obtained in 
typhoid fever and arthritis by Miller and Lusk,*! in arthritis and other complica- 
tions of gonorrhea by Culver,®* in arthritis, gonorrheal epididymitis, and in ery- 
sipelas by Jobling, Peterson, and Manier.®* Beebe® used a protein prepared 
from the seeds of millet and alfalfa in the treatment of arthritis, and Brooks 
and Stanton®’ used “hemoprotein” from ox-blood in the same condition, both 
with success. Nolf®* found good results in the treatment of a variety of infec- 
tions with intravenous injections of Witte’s peptone. Baldwin and L, Esper- 
ance®® found that injections of typhoid bacteria produced improvement in tuber- 
culous guinea pigs, but Krause and Willis’®® found that animals receiving re- 
peated injections of egg white were less resistant to subsequent injections of 
tuberculous material, and repeated anaphylactic shocks had no effect on the 
course of an established tuberculosis. Peterson’** has pointed out that resist- 
ance to tuberculosis depends more on the ferment-antiferment balance than on 
specific immune factors, and that therefore appropriate nonspecific therapy 
might be expected to produce better results in tuberculosis than that calculated 
to increase specific immune antibodies. Wells'®* obtained good results in the 
treatment of influenzal pneumonia by injection of the residue left after the alco- 
holic extraction of typhoid bacilli, and Lamb and Brannin’® in the same condi- 
tion used a variety of antitoxic serums, and the bacterial filtrates of organisms 
commonly found in influenza and pneumonia, but they “make no great claims 
for this treatment.” This diversity of methods and of results shows the con- 
dition of uncertainty that exists with respect to nonspecific protein therapy. All 
writers agree, however, on one point, and that is that the administration of for- 
eign proteins by the intravenous route is potentially highly dangerous, and must 
be performed with great care. ‘Thomas’ says he knows of several deaths due 
to the unskillful use of this method. 

Passive anaphylaxis is of some practical importance clinically. Ramirez 
has reported the case of a man who acquired horse asthma (was passively sensi- 
tized to horse hair protein) by receiving a blood transfusion from an asthmatic. 
This constitutes a new hazard in transfusion cases. DeBesche™® records two 
cases of horse asthma and one of cat asthma in which guinea pigs were passively 
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sensitized by injections of patient’s serum, and later killed by injecting the spe- 
cific antigen. Bruck’! had a similar experience with the serum of patients 
sensitized to pork and to iodoform. Schloss,"’* working with the serum of a 
patient sensitized to egg, and Koessler*** with the serum of hay fever patients, 
obtained the same results. It is possible that this reaction might be of diag- 
nostic value in some cases. Of course the skin test is much simpler, but it is not 
completely reliable, for cases have been found in which anaphylaxis developed 
after the administration of therapeutic serums, even when the skin test was 
negative for horse serum. 

The frequency with which vaccines and other foreign proteins are being 
injected today for the treatment of all manner of diseases makes it appropriate 
to inquire whether there may be any harmful results aside from the immediate 
effects of the injection. Longcope™* has shown that repeated anaphylactic 
shocks in animals produce degenerative and inflammatory changes in kidney, 
liver, and heart. I** have obtained similar results, and have further shown that 
there is a distinct degenerative change in the arteries in many organs. Just how 
far these results are applicable to human beings has not yet been determined, 
though I have studied one case of anaphylaxis™® in which the microscopic find- 
ings were very similar to those of experimental anaphylaxis in animals. It is well 
to remember that protein therapy is still in the experimental stage, that it is a 
potent instrument for harm, and that at least a few deaths are traceable to its 


injudicious use. 
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LABORATORY METHODS 


THE SELECTION OF SUGARS FOR BACTERIOLOGIC WORK* 


By MaAsucct aND Grorce E. Ewer, PHiaDELPHIA, Pa. 


NE of the minor effects of the Great War was to cut short supplies of 

sugars, used in bacteriologic work. It was not long, however, before 
American chemists arose to the occasion, and sugars of excellent quality were 
placed upon the market. 

Most of the sugars were quite the equal or superior of the imported prod- 
ucts, but considerable variation was noted and it soon became evident that 
careful bacteriologic and chemical control of supplies was necessary in order 
to insure satisfactory materials. It is hardly necessary to dwell at length on the 
very great importance of the purity of sugars and other carbohydrates used in 
culture media for the differentiation of bacterial strains. The fallacy of using 
sugar broths without first freeing the media from the muscle sugar usually 
present in the broth, and the practice of adding serum to media to aid growth 
are two of the most familiar examples to the bacteriologist of the absolute ne- 
cessity of getting rid of traces of foreign sugars. Both ordinary bouillon and 
serum contain sufficient dextrose to give rise to enough acid to render the use 
of such differentiating media worthless. It is therefore just as important to use 
pure sugars not only free from inorganic impurities, but also free from other 
sugars. Much valuable work pertaining to the action of bacteria upon specific 
carbohydrates has yielded contradictory results due mainly to use of impure 
sugars. 

The following requirements for sugars for bacteriologic work are offered 
as tentative and are the result of a considerable research with the sugars named. 


PURIFIED DEXTROSE—BACTERIOLOGIC DEXTROSE 


Dextrose for bacteriologic work should be as free from impurities as it is 
economically possible to make it. The more likely impurities are organic color- 
ing matters, chloride, sulphates, alcohol, heavy metals, insoluble matters, and 
excessive moisture and ash. 

Some of the dextrose offered for “bacteriologic dextrose” is not satisfactory 
from the standpoint of impurities; some lots contain as much as 0.36 per cent 
chlorides and 1.5 per cent ash. ‘The presence of excessive sulphates, coloring 
matters, and alcohol makes cloudy solutions. An investigation of the various 
market offerings of bacteriologic dextrose indicates that the following require- 
ments are commercially attainable without adding excessively to the cost of the 


*From the Pharmaceutical Laboratories of the H. K. Mulford Co., Philadelphia, Pa. 
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product; dextrose conforming to these requirements is generally satisfactory as 
bacteriologic dextrose and conformance with these requirements should be in- 
sisted upon: 

Color.—Pure white. 

Ash.—Unweighable (less than 0.0005 gm. per 1 gm. sample). 

Moisture.—(Loss at 100° C.) :—Not more than 10 per cent of sample. 

Alcohol—1 gm. of sample plus 5 mils water, plus 1 mil potassium hydrox- 
ide test solution should give no stronger iodoform-like odor than a blank. 

Heavy Metals —A 1:20 solution should not change color when warmed with 
an equal volume of hydrogen sulphide test solution. 

Sulphates.—A 10 per cent solution should yield not more than a negligible 
turbidity with barium chloride after addition of dilute hydrochloric acid. 

Chlorides——A 10 per cent solution should yield not more than a negligible 
turbidity with silver nitrate, after addition of dilute nitric acid. 

Solution and Color—A 50 per cent solution in water should be practically 
colorless and free from any cloudiness. 

Reaction —A 10 per cent solution of dextrose should have a reaction of 
Py 4.0-5.0 (Cy 1.0x 10+ to 1.0x 10°). When the solution is boiled to drive off 
the carbon dioxide and cooled the reaction should be Py 6.8—7.0 (Cy +1.6x 
10° to Cy 1.0107) or practically neutral. If the solution is not neutral on 
boiling and subsequent cooling, then there are present free dissociated acids, 
which, of course, are not desirable. 

Behavior on Autoclaving.—On autoclaving a 10 per cent dextrose solution 
for 30 min. at 120° C. the reaction should not be lower than Py 4.0. This does 
not change on boiling and subsequent cooling and is apparently due to the oxida- 
tion of dextrose to some organic acid. ‘There should be no change in color in 
the solution. 

PURIFIED LACTOSE—BACTERIOLOGIC LACTOSE 

Lactose is used extensively by bacteriologists in media for the differentia- 
tion of bacterial groups. Its use in lactose broth, Russel Medium, Endo Medium, 
Krumwiede Triple Sugar Agar, etc., as a differential sugar for members of the 
Typhoid-Colon group, shows the great role it plays; obviously lactose used for 
this purpose must be free from even traces of foreign sugars and must not con- 
tain any free dissociated acids which would hydrolyze the sugar on autoclaving, 
to dextrose and galactose. The presence of the latter sugars in lactose would 
give erroneous fermentation results and render the work worthless. Examina- 
tion of lactose for bacteriologic work presented evidence of the necessity of care- 
fully applying chemical and bacteriologic tests to insure a satisfactory product. 

Bacteriologic lactose should answer the following chemical requirements: 

Color.—Pure white. 

Ash.—Unweighable (less than 0.0005gm. per 1 gm. sample). 

Moisture —Not more than 5 per cent. 

Alcohol.—When 1 gm. of lactose is dissolved in 5 mils of water, and 1 mil 
of potassium hydroxide test solution and 1 mil of iodine test solution are added 
in the order named, no iodoform-like odor, which is stronger than that produced 
in a blank test, should be noticeable. 
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Sulphates.—A 10 per cent aqueous solution after addition of dilute hydro- 
chloric acid should not yield more than a negligible turbidity with barium chloride 
test solution. 

Chlorides—A 10 per cent aqueous solution, after addition of dilute nitric 
acid, should yield not more than a negligible turbidity with silver nitrate. 

Reaction.—A 10 per cent aqueous solution should behave similar to that 
of dextrose already mentioned. ‘The presence of free dissociated acids is far 
more important than in dextrose, for in an acid solution when autoclaved at 
120° C., lactose is hydrolyzed to dextrose and galactose. 

Behavior on Autoclaving.—A 10 per cent solution of lactose when sterilized 
at 120° C. for 30 min. should not show an acid reaction greater than Py 4.0. 
On boiling and subsequent cooling the reaction does not become neutral but 
remains acid, thus showing that the sugar has undergone some change. The 
solution, however, should not show the presence of dextrose. 

Dextrose in lactose is determined by fermentation tests as follows: 

A. Menstrum sugar free broth (broth free from muscle sugar by fermenta- 
tion with B. coli) titrated to Py7.6. Add 0.5 mil of a 0.02 per cent solution 
phenol red (phenolsulphonephthalein) and 0.5 mil of a 0.02 per cent solution of 
brom cresol purple (dibromorthocresolsulphonephthalein). Fill into fermenta- 
tion tubes and sterilize. Add to the broth in a sterile manner, 3 mils of a 10 per 
cent solution of lactose, previously sterilized for 15 minutes at 100° C. 

B. Mix, and for trace of dextrose in lactose, inoculate with B. paratyphoid B. 

Examine tubes after 24 hours, 48 hours, and one week for: 


1. Acidity as indicated by change of color of indicator. ‘The actual hydro- 
gen-ion concentration may be determined colorimetrically by Clark and Lubs 


method. 

2. Gas production. 

C. Uninoculated controls are to be kept at incubator temperature at same 
time. 

Lactose free from dextrose should not show any acid production, and, of 
course, no gas. 


PURIFIED INULIN—BACTERIOLOGIC INULIN 


Inulin broth is of considerable diagnostic value in the differentiation of 
pneumococci and streptococci. As is well known the inulin is fermented by 
typical pneumococci but not by the streptococci. Inulin is very easily hydro- 
lyzed by mineral acids and converted into levulose. Unless extreme care is taken 
to prevent this during its manufacture, inulin will contain sufficient levulose to 
render its value as a diagnostic agent for pneumococci and streptococci worth- 
less. Therefore, inulin intended for bacteriologic use should be tested carefully 
for the presence of levulose. ‘This is done exactly in the same manner as already 
described for lactose. ‘The same medium and the same organism are used. 
Inulin broth free from levulose should not show any acidity or increase in 
hydogen-ion concentration when inoculated with B. paratyphoid B. 

Inulin for bacteriologic use should also pass the following chemical re- 
quirements. 
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Color.—Pure white. 

Ash.—Not more than 0.3 per cent. 

Moisture.—(Loss of weight at 105° C.): not more than 10 per cent. 

Solubility at 15° C.—One part should be soluble in about 130 parts of 
water at 15° C. when an excess is shaken with water at that temperature for 
six hours. It is much more soluble in hot water and does not readily separate 
when hot concentrated solutions are cooled. It must be completely soluble in 
an excess of hot water. 

Optical Rotation—When a 10 per cent hot aqueous solution is filtered and 
cooled to 25° C., its optical rotation should be not less than minus 6° in a 200 m. 
tube. 

The tests for the presence of alcohol, heavy metals, sulphates, and chlorides 
are the same as those outlined for dextrose and lactose. 

As a matter of interest the results found upon analysis of a lot of inulin 
bought on the market for bacteriologic work, which failed to answer the re- 
quirements outlined above, is herewith reproduced: 

Ash.—2.9 per cent. 

Moisture —14.7 per cent. 

Solubility at 150° C.—Soluble in 42.5 parts water. Color of 10 per cent 
solution—pale yellow. 

Optical rotation of 10 per cent solution in 200 mm. tube: minus 5.9°. 

Alcohol.—Large quantity. 

Heavy Metals.—None. 

Suphate—Large quantity. 

SUMMARY 

The necessity of testing sugars intended for bacteriologic purposes is 
brought out. Both chemical and bacteriologic tests are required in order to 
insure a satisfactory product. It is hoped that the methods described will be of 
use to bacteriologists, for much work has been made valueless where results 
depended on fermentation tests, in which impure sugars were used. 


A SIMPLE APPARATUS FOR OBTAINING BLOOD SAMPLES 


By G. M.D., Derrorr, Micu. 


HE accompanying cut illustrates in diagrammatic cross section a very simple 
apparatus for obtaining blood for Wassermanns or for other purposes. It 
consists of an ordinary centrifuge tube with a two hole stopper (rubber or 
cork), a bit of glass tubing bent at right angles, and an 18 gauge, 5g inch hypo- 
dermic needle. The needle is placed in one of the openings in the rubber stopper, 
and the glass tubing is passed through the other. The whole affair is then as- 
sembled and is ready for sterilization in the autoclave. 
This apparatus is merely a modification of similar ones in wide use, one 
of which has been described recently by Owens and Martin’. The advantage 


1Jour. Am. Med. Assn., 1920, Ixxiv, 98. 
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of the one we describe is that all of the parts are stock in any laboratory and 
that when it is assembled it is tight, and by attaching a piece of rubber tubing 
to the glass tubing, suction can be applied. For those who like vacuum tubes, 
this one has the advantage that immediately the vein is punctured 
the blood can be seen in the tube and then suction can be applied. 
Also repeated punctures can be made if that becomes necessary. In 
other words there is no danger of losing the vacuum, a danger that 
is always present when one uses a one-stemmed container. Very 
frequently the blood will flow freely into the tube without the pro- 
duction of a negative pressure. The glass tubing may, therefore, 
be looked upon as an emergency attachment. The only virtue in the 
direct insertion of the needle in the stopper, instead of connecting 
it by means of rubber tubing, is that the centrifuge tube makes a 
convenient handle for it, and, therefore, a shorter needle can be 
used. 

If one desires larger blood samples (for chemical analysis) 
than can be contained in the ordinary 15 c.c. centrifuge tube, the 
larger, i.e., 50 c.c., tubes can be used in exactly the same way, and 
if one uses the larger centrifuge tubes that are made with necks, 
the stoppers (that fit the smaller tubes) are interchangeable. 


LANGE REACTION IN ENCEPHALITIS LETHARGICA* 
By I. C. Bri, AND R. L. BENson, PorRTLAND, OREGON. 


HE purpose of this report is to call attention to the similarity in the gold 
chloride reactions on the spinal fluids of a number of cases positively diag- 
nosed as encephalitis lethargica. This series includes thirteen cases in which 
the diagnosis was definitely established, and in which the spinal fluid was ob- 
tained blood-free and in ail respects suitable for the Lange test. 
Case 1—A. D. — 1223210000 
Case 2—B. 1112100000 
Case 3—Mrs. B. 0122100000 
Case 4—S. 0012210000 
Case 5—L.R. 0123321000 
Case 6—E. E. 0011210000 
Case 7—I. S. 0112211000 
Case 8—H. 0011000000 
Case 9—P. 1112220000 
Case 10—J. 0012331000 
Case 11—E. B. 0122100000 
Case 12—Y. 0912210000 
Case 13--L. H. 0122321000 


*From the Pathological Laboratory, University of Oregon Medical School, Portland, Oregon. 
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Of these cases, six were studied clinically by us, and all of the gold chloride 
tests were performed by us. Those not seen clinically by us were suspected as 
cases of this disease by going over our series of Lange tests. In each instance 
the diagnosis was afterward confirmed by the clinical record obtained from the 
physician in charge. Four of the cases died, but only one came to autopsy. 

In general it is obvious that the reaction occurs in the zone usually desig- 
nated as the tabetic zone. It is noticeable further that the reaction is weaker 
than the usual luetic curve. 

Since compiling these records we have observed that a similar reaction was 
noted by Bassoe' and Barker.’ 

It is not intended to make the Lange reaction appear as an absolute diag- 
nostic feature of encephalitis lethargica. We are aware that such a weak 
curve in the luetic zone may be obtained in other conditions, as, for example, 
brain tumor. It is hoped, however, that the reaction may prove of value as an 
additional laboratory test in cases where the clinical symptoms point to the diag- 
nosis of lethargic encephalitis. 

Note.—We are indebted to Drs. L. Selling, A. Rosenfeld, C. U. Moore, and 
M. K. Hall for the clinical records on these cases which we have not seen clin- 


ically. 
REFERENCES 
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EDITORIALS 


Fatigue of the Nervous System 


IERSON has collected the literature on this subject from which we make 

the following extract: Lee has defined fatigue “a depression of physio- 
logic activity.” In the case of muscles and gland cells this depression has been 
studied, but when one comes to the nervous system he finds no general agree- 
iment among investigators as to the histologic or chemical changes present in 
fatigue. The question of the relative importance of the areas of the brain, of the 
centers in the medulla, of the ganglion cells, of the nerves, and of the synapses, 
in the production of the common symptoms, remains unanswered. Mosso has 
well said that what may constitute excess for some may be only an agreeable 
stimulus for others. Such divergencies may be explained by primary differences 
in the quality of protoplasm, by the psychic attitude towards the task in hand, 
and by the effect of training. In general, however, the patient who is suffering 
from fatigue of the nervous system complains of inability to keep the attention 
fixed, of impairment of the memory, and of failure to grasp new ideas. Physical 
and mental work become abhorrent and are accomplished only with effort. 
There may be psychic instability, depression, morbid fears, suspicions, hallu- 
cinations, and increased irritability and sensibility, especially to noises. When 
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activity is continued to exhaustion marked physical symptoms appear, motor 
restlessness, a loss of physical resisting power, a decrease in body weight, a 
failure in strength, pain in the back of the head, and nervous dyspepsia. The 
individual feels sleepy, but is tortured by insomnia. The sleep may resemble 
stupor. Hunt has observed in an officers’ training camp that under severe men- 
tal strain certain men develop symptoms of early paresis, pupillary changes, 
tremors, and disturbances of articulation. Wéith rest these symptoms generally 
clear up. Continuous overtaxing of the nervous system may lead to sclerosis of 
the brain or may dispose to serious diseases, such as Bright’s disease and tuber- 
culosis. It may even precipitate certain forms of insanity. 

The physiologist has added to the clinical picture certain specific signs and 
has found for many of them explanations. To the more copious flow of blood 
to the brain caused by vasoconstriction in other parts of the body, Mosso attrib- 
utes the weak pulse, the hot head, the blood-shot eyes, and the cold extremities, 
which so often accompany excessive mental activity. Close observation has 
shown a rise in temperature accompanying excessive intellectual effort. The 
action of the heart may become irregular and increase in rapidity. The respira- 
tion becomes shallow and fast at first, with two to four extra respirations per 
minute. Later it becomes deeper, and in excessive fatigue slower and shallower 
again. In physical fatigue, on the other hand, the pulse is accelerated and 
the respiration deep. The curve of mental fatigue probably differs from that 
for physical fatigue, since Taylor finds that the former comes on more slowly, 
while Levy observed that cortical fatigue appears early and progresses rapidly 
in contrast to muscular fatigue, which is long delayed. 

It is necessary to go further and to seek in the changed chemistry and his- 
tology of the fatigued nervous tissues an explanation of the symptoms. Mosso 
attributed the headache of nervous exhaustion to the accumulation of the decom- 
position products of the nerve cells. He believes that, though the fatigue is 
confined to certain regions of the brain, the toxic substances formed may be 
distributed and give rise to the general symptoms. So complex are the causes 
which lead to fatigue of the nervous system that it is difficult to indicate spe- 
cifically the part played by each of the elements; cortical nerve cells, nerve cen- 
ters in the medulla, spinal nerve cells, synapses and motor end plates in the final 
result, and to separate fatigue of the nervous system following fatigue of other 
tissues, especially muscle, which is primary. 

How far fatigue is localized in any one area of the brain is not definitely 
known, although the fact that change from one type of mental work to another 
is restful would indicate that fatigue effects may be local. That the centers may 
be overtaxed has been given as a possibility by Mills and by Mosso, both of 
whom protest against children’s doing gymnastic work to relieve brain fatigue. 
Lee, however, infers that, like the nerves, the centers are highly resistant to fa- 
tigue and any unfavorable change they undergo in excessive activity is compen- 
sated for by increased anabolism. It will be seen that there are two views as to 
the roles of the central and the peripheral nervous system in fatigue. Lee’s 
contention is that the brain and spinal cord, like the nerve fibers, are highly re- 
sistant to fatigue—a contention based on the fact that the central nervous sys- 
tem controls the activities of the organism and is most resistant of all tissues 
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in many diseases and in starvation. Mental fatigue is probably peripheral in 
origin. On the other hand, Mosso claims that the central nervous system is the 
first to fatigue and that from the central nervous system fatigue proceeds to the 
periphery. He believes that all fatigue, muscular as well as nervous, represents 
the exhaustion of the nervous system. 

That the nerve fiber itself is not easily subject to fatigue is agreed. Hialli- 
burton and Bowditch found nerves still resistant after experiments lasting for 
fifteen hours. The fact that muscle ultimately ceases to respond to successive 
stimuli sent through its nerve, though it is still irritable to direct stimulation, 
has led men to believe that it is not the nerve but the nerve ending which has 
become fatigued. As in the fatigue caused by voluntary contractions, that element 
which weakens first may be the motor end plate in the muscle, the synapsis, or 
the spinal nerve cells. 

So far as the nerve cells themselves are concerned, we have evidence of 
morphologic changes in fatigue. The only exception is found in the sympa- 
thetic system where nerve impulses do not seem to be able to bring about fatigue. 
The only change after excessive activity is a slight diffuse blue staining of the 
cell substance. Some of the earliest work was done by Hodge, who described the 
changes due to fatigue as seen in the spinal and ganglion cells of the frog, the 
cat, and the dog. 

Hodge found the following changes in the nucleus: (1) Size decreases. 
(2) Outline becomes irregular and crenated. (3) The open reticular appearance 
is lost and the substance stains more deeply. 

In the cell protoplasm, Hodge found the following changes: (1) The pro- 
toplasm shrinks slightly in the spinal ganglia and vacuoles appear. (2) In the 
cerebrum and cerebellum the cells shrink considerably and the _pericellular 
lymph spaces are enlarged. (3) The power to stain and to reduce osmic acid 
is lessened. 

Dolley noticed the irregularity of the cell tissue in fatigue and the large 
amount of cytoplasm as compared with the size of the nucleus. He emphasizes 
the importance of the changes in the amount of chromatin in the nucleus, de- 
scribing it as disappearing first from the cytoplasm. Next it is used up in the 
cytoplasm, whereupon there is a further discharge from the nucleus. Last of 
all, the karyosome is used up by diffusion into the cytoplasm. The cell, having 
lost all of its basic chromatin, is exhausted. This disorganization may be tem- 
porary or permanent, even leading to the death of the cell. These results have 
been little questioned except by Kocker, who found no constant deviation from 
the normal in the histologic structure of nerve cells that had been active. Marui 
also calls attention to the shrinking of the fatigued nerve cell and its nucleus 
and to the chromatolysis of the Nissl substance. He makes a distinction be- 
tween the turgescence of the cell and the nucleus in overactivity and their 
shrinkage with exhaustion. He adds that the nucleolus in fatigue may be swol- 
len or shrunken and irregular in outline. Moreover, he demonstrates the impor- 
tance of the synapse, describing the appearance of ameboid glia cells in the 
pathologic nutrition conditions of fatigue as an indication of catabolism in the 
synapse. ‘The reticular glia structure of the synapse is broken up and ameboid 
cells showing fat drops are set free. 
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It is generally admitted that we have no data on the chemical changes in 
mental fatigue. One may imagine that in fatigue certain toxic products, such 
as cholin and neurin, will be split off from the lecithin, which are so abundant in 
nervous tissue. Legrende says: “Animals kept for a long time from sleeping 
show the presence in their blood, cerebrospinal fluid, and brain tissue, of a poi- 
sonous property, causing somnolence in other animals.” This can not well be 
cholin or any similar substance, for it does not filter, is insoluble in alcohol, and 
is destroyed by heating to 65° C. In exhaustion of the motor nerve cells of the 
spinal cord caused by strychnine, we find the cells showing a diffusion of the 
blue stain used due to the solution of the basophile granules by an acid formed 
in the fatigue process. The cells of the posterior root ganglion, on the other 
hand, do not stain diffusely and do not give an acid reaction to litmus. Chem- 
istry has also been called upon to explain the fact that a nerve deprived of oxy- 
gen fails in a short time to respond to stimuli. Ordinarily, it is supposed that 
oxygen enough is present to oxidize the fatigue substances formed. Verworn 
made the experiment of replacing the blood in a frog by a gas-free salt solution. 
Convulsions were produced by the administration of strychnine and the circula- 
tion of the solution stopped. The excitability soon lost, reappeared when the 
circulation was restored—a result apparently due to the washing away of fa- 
tigue products. 

Totally different is the suggestion that the enormous increase in conduction 
in the nervous system, which appears in nervous breakdown, follows from the 
action of adrenalin centrally or at the synapsis. Experimental verification is 
lacking for this, as well as for the statement made by Mosso that in cerebral ex- 
haustion the blood carries albuminous matter from the muscles to the brain. 

It seems evident that further progress in the study of fatigue is most likely 
to come under the province of chemistry. The importance of this subject grows 
day by day on account of the increasing conviction that there is some relation 
between nervous fatigue and the industrial diseases. 


—V.C.V. 


Encephalitis Lethargica 


O MUCH has recently been written in the newspapers about the appearance 
of sleeping sickness in various parts of Europe, and even of the United States, 
that the League of Red Cross Societies has deemed it advisable to call attention, 
through its Bulletin, to a few of the striking features of the disease, and to some 
of the popular misconceptions concerning it. 

“In the first place,” says the Bulletin, “the name ‘sleeping sickness’ should 
not be applied to it as this name should be used only in connection with the 
African sleeping sickness—a disease of absolutely different cause although re- 
sembling in some of its clinical features certain aspects of the disease now so 
much talked of in Europe. 

“This disease is absolutely different in origin and for that reason the name 
used to describe it should be ‘encephalitis lethargica’ the name given to it by Von 
Economo when he first described it in Vienna in 1917, although it is probable 
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that the disease has been present in sporadic form and not recognized before 
his description. Subsequent to Von Economo’s report, cases were noted in va- 
rious portions of Austria and Germany, and by Netter in France, while in 1918 
a fair number of instances of the disease were described in England and Amer- 
ica. After a cessation of a number of months there has recently been again a 
quite marked outbreak of ‘encephalitis lethargica,’ in England, America, France, 
Scandinavia, Central Europe, Spain, Italy—even in Switzerland; but as before, 
the cases are comparatively few in number although very widely distributed, and 
do not at all present the usual picture of a marked epidemic. 

“While there are a few cases of great mildness and a few others of fulminat- 
ing severity, the majority of the cases present a fairly clean cut clinical picture, 
with, as their striking triad of symptoms, fever, of greater or less extent; paraly- 
sis of certain cranial nerves, notably those of the eyes and eyelids, so that ptosis 
or drooping of the lids is especially common; and a striking tendency to sleep, 
which is usually progressive, so that it is not unusual to find patients constantly 
inacoma. They often can be aroused by loud shouting and are frequently rela- 
tively clear mentally after being awakened, but they usually relapse into a state 
of somnolence almost immediately. The disease often ends fatally but recovery 
is by no means uncommon. Regarded at various times and by various observers 
as due to food poisoning, or as representing an unusual form of poliomyelitis or 
other similar disease, the general belief at the present time is that ‘encephalitis 
lethargica’ is an independent disease of infectious origin. 


“The fact that it is frequently present at the same time and in the same local- 
ities wherein epidemic influenza abounds, while at first causing many investi- 
gators to believe that the diseases are definitely related, is now explained by most 
authorities on the basis that the diseases both develop under the same conditions 
but are independent. Whether an abnormal physical or mental condition con- 


sequent upon the war may be a factor one can not say, though there are a few 
who believe that an increased susceptibility or lowered resistance due to these 


causes plays a distinct role. The studies done upon these cases seem to show that 
the disease really represents an inflammation of certain portions of the brain and 
nervous apparatus, although the exact cause of this inflammation has not been de- 
termined. Recently a filterable virus has been obtained from the mucous mem- 
brane of the nose and throat of certain cases dying of the disease, and this virus 
seems to be able to reproduce in monkeys and in rabbits symptoms and lesions 
similar to those found in human beings. These same observers, by special 
methods of culture, state that they have been able to grow an organism which 
they believe is the cause of the disease, which requires an especially refined technic 
and which differs from others heretofore described. 


“At the present state of our knowledge therefore, it would seem that ‘en- 
cephalitis lethargica’ is met with over a widespread area, but that it is only 
mildly epidemic, and that it is slightly if at all contagious in the usual accept- 
ance of this word; that individual susceptibility seems to play a distinct role in 
its incidence and possibly many persons harbor the causative virus or micro- 
organism, probably in the nose and throat without showing any symptoms what- 
soever; that no causal relationship between it and epidemic influenza has yet 
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been demonstrated; and that its main symptoms are fever, paralysis of certain 
muscles of the eye; and sleepiness. 

“With ‘encephalitis lethargica’ occupying such a prominent position in the 
press, it is obvious that many treatments should have been suggested but at the 
present writing there is no recognized, specific treatment which offers any real 
hope of cure. After all, this is what would be expected in the case of a dis- 
ease, the exact nature of which, as well as its method of propagation and dis- 
semination, is still unknown, although it is probable that the infection is first 
localized in the nose and throat. On the other hand recent work gives us the 
hope that before long our knowledge will be increased, and one has a right to 
look for a possible and rational cure in the comparatively near future.” 

—American Red Cross News Service. 


The Frontiers of Thought 


HE urge for knowledge concerning the mechanical cause and reason for 


everything is inborn. All of us are philosophers of greater or less degree. 


However, we have so far failed to discover the “final cause” by a consideration 


of material nature or natural laws or by reflective judgment. 
has revealed to us some of the characters of material and dynamic nature, but 
it has failed to explain the intimate nature of the living processes and of the 


IE-xperimentation 


adaptation which the organism has made to its environment. 

Physiologic thought of the latter part of the nineteenth century was pre- 
dominately mechanistic. This was the period when many new fields of physiol- 
ogy were being investigated by experimental methods which were relatively 
simple, and the great harvest of facts gathered, led us to hope that the secret of 
the universe would be discovered. As science developed the methods employed 
to elicit new facts became more and more involved and less possible to control. 
It was this fact that led Haldane, in his Harvey Lecture of 1916, to decry 
mechanistic physiology as an instrument to interpret the living in terms of phys- 
icochemical laws and to urge the establishment of a new physiology which con- 
cerns the study of normals. Physiology as a means of determining the essential 
nature of the life process or teleology appeared to him impossible. 

Recently one of our most eminent physiologists, Dr. L. J. Henderson, has 
given us an essay on the “Order of Nature’”’ in which he presents the problem 
of adaptation in a simpler manner than do earlier writers. He does not compli- 
cate the problem with the riddle of life, but limits it to a physicochemical dis- 
cussion, and in so doing stimulates new interest in the question of the world’s 
evolution. He shows that beneath the organic structures and functions lie the 
molecules and their activities, which have moulded the process of evolution, and 
in turn shaped environment. 

In an earlier work (Fitness and Environment?) Henderson called attention 
to the efficiency by which the physicochemical properties of the primary con- 
stituents of the environment made the world and living things stable, durable, 
and complex, yet adaptable. In this essay he elaborates on this idea and more 
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rigorously discusses the importance of the three elements, hydrogen, carbon 
and oxygen, for the process of cosmic evolution, and by eliminating all biologic 
theories and principles rests the conclusion on the secure foundation of pure 
science. 

He proceeds by making a careful scientific examination of the properties 
and activities of the three elements and then reviews these with the hope of 
throwing new light on the question of evolution and of the origin of the teleologic 
appearance of nature. Although he believes that these questions are insoluble, 
except through an impossible description of all the details of the evolutionary 
process, he sees in the total of the properties found in the elements hydrogen, 
carban, and oxygen and in the compounds they form, sufficiently diversified and 
available properties to provide a most remarkable group of causes for the teleo- 
logic appearance of nature. And if these causes be considered along with the 
natural laws, and the characteristics of the solar system and the incomprehensible 
origin of life he believes that an intelligent although incomplete account of the 
orderly evolution of the diverse forms of nature may be had. 

This order or pattern in the properties of hydrogen, carbon, and oxygen and 
their compounds, especially water and carbon dioxide, when considered along 
with time becomes related to evolution, because the unique ensemble of proper- 
ties they possess makes the fittest ensemble of characteristics for a durable mech- 
anism. Henderson says, “No other environment, that is to say, no environment 
other than the surface of a planet upon which water and carbon dioxide are the 
primary constituents does or could so highly favor the widest range of durability 
and activity in the widest range of material systems,—in systems varying with 
respect to phases, to components and concentrations.” 

The physicochemical properties of these elements and their compounds, 
which make possible this optimal environment and material for growth Hender- 
son believes can not be due to blind chance, and must be due to the operation 
of natural laws which in some way connects these elements. He fears that 
the discovery of the explanation of the phenomena is improbable, and if 
forthcoming would avail little, for a more complex problem would still remain. 
This is “How does it come about that these many unique properties should be 
favorable to the production of systems and therefore to the evolutionary proc- 
ess.” The connection existing between the properties of these elements appear 
best explained as being due to a preparation for the process of evolution, i.e., it 
resembles adaptation. The properties of the elements antedated the evolution 
of the planet, nor can he imagine an evolution of these properties due to evolu- 
tionary process. 

Henderson believes that any other distribution of properties among the 
elements would greatly restrict the possibility of multiplication of systems, and 
the possibility is negligible that conditions equally favorable to the production 
of diversity in the course of evolution should arise without relevant cause. The 
process of evolution consists in increase in the diversity of systems and activ- 
ities, the production of much from little. It must be that the same relevant 
causal connection exists between the properties of the elements and the freedom 
of evolution. The possibility that this relationship is due to chance is only a 
remote mathematical possibility. 


n 
e 
e 
] 
t 
) 


622 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


It is on these grounds that Henderson believes that the elements themselves 
are teleological. In the properties of these three elements we find a special case 
in which the characters of material nature have been made available by the laws 
of nature for a hypothetical final cause. However, can a final cause be postu- 
lated? 

On this point Henderson says, “The relationship between the numerous 
properties of hydrogen, carbon and oxygen, severally and in cooperation (rel- 
atively to the same relation between the elements and the necessary conditions 
of existence of systems in respect to diversity and durability as these conditions 
are defined by exact analysis) is not contingent. In other words the statistical 
probability that this connection has a relevant cause, i.e. relevant to the evolu- 
tionary process, is greater than the statistical probability which we can reasonably 
demand or generally realize in the establishment of the principles and facts of 
science. 

This essay takes us to one of the frontiers of thought beyond which we can 
not hope to pass. It reduces the question of evolution and adaptation to the 
simplest problem possible at present, and leaves us with the necessity of accept- 
ing the properties of material nature as being teleologic. 
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Lethargic Encephalitis 


T is, Flexner* says, of more than ordinary interest that within the last dozen 

years, at least two epidemic diseases, affecting chiefly the central nervous 
system, have prevailed widely in Europe and America. The first is poliomyelitis ; 
the second is lethargic encephalitis. Concerning the one considerable is known 
for it has been studied in many epidemics, and it has served as the subject of 
many extensive if not exhaustive laboratory researches. About it a voluminous 
literature has grown. Concerning the other but little is known. It is, at least 
so far as America is concerned, a very recent disease. Perhaps it is not a rel- 
atively new disease, but at least it is only within the past two years that it has 
attracted attention, and has been widely distributed. 

It appears that the first cases of lethargic encephalitis recognized in the 
United States appeared during the winter of 1918-19. Never before so far as is 
known had the disease been observed in America. These first cases were related 
epidemiologically, says Flexner, to an outbreak which occurred in Vienna and 
neighboring parts of Austria during the winter of 1916, but because of the war 
conditions, knowledge of these Austrian cases did not reach the United States, 
and it was not until the disease had appeared in France and England in the 
early months of 1918, that definite attention was attracted to the disease which 
reached America a vear later. 


*Jour. Am. Med. Assn., 1920, Ixxiv, 865. 
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The history of epidemic encephalitis prior to the Vienna outbreak is wrapped 
in obscurity. The earliest account of a similar symptom-complex has to do with 
an epidemic in the region about Tiibingen in Germany in 1712. Later, in 1890 
accounts of a diesase known as mona, prevailing in the territory bounded by 
Austria, Italy, and Switzerland, appeared in the papers of that region, particularly 
in the lay press. But these older reports, of 1712 and 1890, are not sufficiently 
concise to differentiate the disease, though the symptoms taken together with 
the geographical distribution of the cases suggest the identity of the reported 
disease with that which now prevails in widely separated parts of the world. In 
other words it seems now that the present widespread epidemic had its starting 
point in the nona region, which accordingly may be, as Flexner suggests, the 
endemic home of epidemic lethargic encephalitis. 


In Austria and England the disease was first mistaken for an expression of 
food intoxication or of botulism. One reason for such an error was the general 
state of food conditions, due to the blockades. These conditions pla®ed an em- 
phasis upon food and everything related to it, and a state of mind that related 
everything abnormal to food. Another reason lay in the early third nerve paraly- 
sis which is also an early symptom in certain forms of food poisoning. But 
bacteriologic studies have shown that B. botulinus is not the cause. Epidemio- 
logic studies have shown that it is not food which is the immediate cause. An- 
atomic studies of cases in Austria, England, France and the United States have 
discovered a concordant and consistent pathologic picture which forms the pres- 
ent basis for the conception that lethargic encephalitis is not a form of food 
poisoning, but is a distinct disease. 

The anatomic lesions are apparently confined to the central nervous system, 
and particularly to the brain in which they seem to occur by choice in the gray 
matter at its base. While the gray matter elsewhere may be involved and while 
lesions may be found in the cortex and in the cerebellum, the structures particu- 
iarly involved are those about the third ventricle, the aqueduct of Sylvius and 
the lateral ventricle and optic thalamus, and the pons and medulla. The spinal 
cord is variously affected. The lesions themselves consist of ceilular aggrega- 
tions about the blood vessels, cellular infiltrations in the nerve tissues themselves, 
small, often microscopic hemorrhages, and edema of the tissues. ‘The character- 
istic cells of the lesions are mononuclears. Polynuclear cells are infrequent. 
The !esions in their best developed form are definitely related to the symptoms. 


The outstanding feature of clinical cases is the lethargy, which gives the 
disease its common name, and which is progressive in character. This symptom 
appears in three-fourths of all the cases. It may appear suddenly but usually 
it is gradual in its onset. Symptoms referable to meningeal irritation may be 
present, but these are slight, as a rule. The spinal fluid is clear, the number of 
cells rarely reaches 100 (average 10 to 20) and the globulin content is only a 
little or not at all increased. Kernig’s sign is rarely present. Paralyses are 
uncommon, but rigidity or spasticity of the extremities is far from uncommon. 
The duration of the stupor is variable. It may last a few days, weeks or months, 
and still end in recovery. The mortality ranges, according to different. reports, 
from 20 per cent to 40 per cent. 


624 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


It is probable, Flexner thinks, that, since knowledge of the disease is still 
very restricted and incomplete, and diagnosis therefore still in its beginnings, 
many of the milder cases (abortive or ambulatory) are overlooked or given 
other names and interpretations, thus making it impossible at present to arrive 
at an accurate estimate of the distribution, prognosis, and mortality. It is also 
true that many cases in which lethargy is a prominent symptom, are mistaken 
for lethargic encephalitis. The chief causes of death have been intercurrent pneu- 
monia and paralysis of the respiratory center. 

In explanation of the lethargy it has been suggested that it is of toxic origin. 
Flexner, however, believes that it is due rather to mechanical influences. It is 
known that sensory stimuli from the organs of special sense pass to the cortex by 
way of the thalamus. If, therefore, the thalamus is the seat of infiltrative lesions, 
the sensory pathways are apt to be partially or completely blocked and the re- 
sponse of the individual to his surroundings will be slowed in proportion to the 
blocking. In this disease the interruption of the sensory paths is never absolute, 
and patients can be roused, though oftentimes with difficulty. 

On various sides the question of the relationship of lethargic encephalitis 
to influenza has been raised—this especially in America where the appearance 
of the diseases coincided more or less closely, or at least when the appearance of 
the former disease followed so closely on the heels of the latter that the sug- 
gestion of cause and effect seemed exceedingly reasonable. It is not generally 
believed, however, that the diseases are etiologically related. On the contrary, 
it is felt that the reason for the epidemiologic relationship lies in the fact that 
influenza reduces the resistance of the individual to a point at which the other 
disease can gain a foothold in the body. The same explanation of the effect of 
food in predisposing to the disease has been put forward. The earlier cases in 
Austria (1916) coincided, not with influenza, but with hunger and other by- 
products of war. Nevertheless the Tiibingen epidemic of 1712, and the “nona” 
of 1890 were closely related to outbreaks of influenza. If in truth this newer 
encephalitis should happen to be found definitely associated with influenza, then 
we will be confronted with a very nice etiologic problem which can be settled 
only after the cause of each disease is known and the two compared. It may 
be, for instance, that encephalitis is a true expression of influenzal infection in 
an individual who, normally immune to influenzal inection, has had his immunity 
reduced by environmental factors. At the present there is no numerical relation- 
ship between the extent of influenza and encephalitis. 

There seems to be no doubt, at least the appearances give every suggestion, 
that lethargic encephalitis is an infectious disease. Also the scanty experimental 
work done on transmission adds confirmatory evidence. But even at that the 
total evidence is too slight to make for certainty. The assumption of infection 
as a working hypothesis is the one that leads in the direction of increased knowl- 
edge and is the one which should impress physicians and sanitarians and stimu- 
late them to careful and exact studies. The most important cases are undoubtedly 
the abortive and ambulant cases, and these are all too infrequently recognized. 
They are the ones (compared with typhoid and poliomyelitis) which are the 


chief means of transmission and spread of the disease. 
—P.G. W. 
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Variations In Wassermann Reactions 


T HAS been the custom at the Psychopathic Department of the Boston State 
Hospital to have Wassermann reactions done at two different laboratories. 
This has been done to safeguard the patients against erroneous conclusions based 
on one test, and to obtain information which would be valuable in estimating the 
laboratory results, i.e., to make interpretations more exact. The results of this 
comparative work in 3000 cases is given in a recent article by Solomon. 

First as to methods: One laboratory uses three cholesterinized antigens of 
different sensitiveness to check each positive reaction. The other uses, in addi- 
tion to cholesterinized antigen, an acetone-insoluble antigen. Whenever possi- 
ble, those cases in which the reports from the two laboratories did not agree were 
retested, on the assumption that possibly a technical error was the cause of the 
variation. Usually in such cases the reports agreed after the first test. In some 
cases in which one laboratory made the test many times with consistently posi- 
tive results for ten, fifteen, or more times, a negative reaction would suddenly 
crop out and be followed in subsequent tests by a series of positives. Solomon 
seems to believe that this may have been due to error in technic, though he ven- 
tures the possibility of a change in the patient’s serum, “a condition which is not 
so very likely, and which at any rate is not explicable.” (One wonders whether 
Solomon can explain the Wassermann reaction itself.) However that may be, 
the total number of variations between the reports for the two laboratories was 
6.56%, but this includes those cases reported positive, moderately positive, or 
doubtful by one laboratory, and negative by the other. In cases reported positive 
by one laboratory and negative by the other, the variation was 4.0% which rep- 
resents a figure of 1.4% positive in one laboratory and 2.6% in the other. In the 
cases known to be syphilitic there were 35 reports that did not agree. Of these 
20 were reported positive by laboratory “A” and negative by laboratory “B.” 
Fifteen were reported negative by laboratory “A” and positive by “B.” 

Some of the cases, says Solomon, reported positive by one laboratory and 
negative by the other were known to be syphilitic so that the negative reaction 
was the incorrect one. In other words in some cases the Wassermann reaction 
furnishes a result that is of no immediate value in a case. It is a symptom 
which may be laid aside if it be negative, which means that the Wassermann 
reaction is a symptom which when definitely present is of value. A strongly 
positive reaction (sometimes designated as 100% inhibition of hemolysis, or four 
plus) probably means syphilis, but a negative reaction does not exclude it. The 
varying reactions between a strongly positive and a negative one may or may not 
mean syphilitic infection and a true interpretation in each case must be left 
to the clinician who has all the data upon which to base a diagnosis. The serum 
of certain individuals, perhaps of all, may contain at times substances which pro- 
duce false positive reactions. Serum which has stood at a high temperature, es- 
pecially when it is not sterile, may give false positives. In the case of one of the 
laboratories mentioned by Solomon, often the blood did not reach the laboratory 
for three or four days. The records of this laboratory were not as good as those 
of the other. Then also mercury and salvarsan both lead to false negative reac- 
tions and it is believed that a negative reaction on cases which have been under 
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treatment is of value only when it has obtained six weeks or more after the 
termination of the medication. 

It seems to be the consensus of opinion that the original Wassermann technic 
using the anti-sheep system gives, taking it by and large, the most reliable and 
constant results. There are many modifications, some of which give remarkable 
sensitivity. According to Kolmer, these give from 2% to 8% negatives; from 3% 
to 10% false positives and that with them at least 2% to 10% of human sera 
can not be used to make the test without further modification in technic. 
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The Early Diagnosis of Pulmonary Tuberculosis 


T would seem that now is a good time, two years after a thorough effort by 

expert diagnosticians to eliminate pulmonary tuberculosis from upwards of 
four million of the young manhood drawn to the country’s service to evaluate 
the possibility in physical examination of the early diagnosis of this disease. 
‘Those who worked on ‘Tuberculosis Boards for the War Department soon real- 
ized that there were many divergent views among expert examiners as to what 
physical signs determined the presence of active or even manifest disease. 

French,* in England, a well-known diagnostician, asks this question: ‘Can 
you, from physical examination of the chest diagnose early phthisis, that is to 
say, phthisis in its earliest stages?’ His own answer runs: “Personally I 
think that you can neither diagnose it nor exclude it by physical examination 
alone when it is early; you may suspect it, but of all the methods of diagnosing 
phthisis early, | consider that physical examination of the thorax is the least 
certain. Early phthisis is generally diagnosed by the discovery of tubercle 
bacilli in the sputum, examination of the latter having been. suggested by the 
symptoms. When there is impairment of percussion note at one apex in front 
or behind, or when there are definite crepitations at one apex, the phthisis has 
generally been present for some time; or it may have been present formerly, 
then become quiescent, and now active again. I believe that phthisis in its be- 
ginnings can not be diagnosed from physical signs, notwithstanding all that one 
hears about the refinements of percussion and auscultation. I am sure that those 
who rely mainly on physical signs, diagnose phthisis which does not exist and 
may miss phthisis that is present. Again and again one has met with patients 
whose sputum has been found to contain tubercle bacilli, but whose chest signs 
are such that if they were mixed with a dozen healthy men without the fact 
being known they would not be picked out as the phthisical cases by physical 
examination alone.” 

From pathologic knowledge of the development of tubercle and from clini- 
cal and x-ray experience, two types of pulmonary tuberculosis have been differ- 
entiated. The “open” (tubercle bacilli usually present in sputum), alveolar or 
parenchymatous type, in which the disease is present in the lung tissue itself, 


*French: Guy’s Hospital Gazette, London, 1918. 
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and the “closed” (tubercle bacilli rarely present in the sputum), peribronchial 
type associated with definite hilus lesions. Such types are considered to conform 
in a general way with the open and closed types of tuberculous joint disease. 
The French school (Rist and Sergent) deny that any recognition of pulmonary 
tuberculosis can be made before the finding of tubercle bacilli in the sputum. 
Unfortunately the peribronchial or closed type yields practically no or few physi- 
cal signs and roentgenologists can not as a whole be relied upon to make a definite 
diagnosis of active disease in this type of case. There is no question that com- 
parisons of serial x-ray plates over many months does offer a means of determin- 
ing what may be termed the “subterranean” spread of tuberculosis. 

From the nature of the disease and of its progress we can never expect to 
elaborate any fixed program for early diagnosis and certainly, as French points 
out, no one sign can be depended upon. French continues: ‘There is one 
physical sign which, though it is not pathognomonic, is, nevertheless, so important 
that it should always arouse suspicion of phthisis and lead to testing of the 
sputum; and this is a physical sign not of percussion or auscultation, but of 
inspection ; namely, local wasting of the tissues above and below one clavicle in 
front or in one supra-spinatus region behind. I am not speaking of a general 
attenuation of the frame, because every thin person with prominent clavicles 
and “salt-cellars” above them has not got phthisis. I am referring to local 
wasting or hollowness on one side when it is compared with the condition of the 
other. This local wasting is not due to local retraction of the chest wall or to 
the loss of underlying bone tissue; it is a dwindling of the bulk of the upper part 
of the pectoralis major and of the subcutaneous tissues, and it is comparable, I 
think, with the wasting that occurs in that part of the limb which is immediately 
above a joint that is diseased or injured. The exact reason for this one does 
not know, but one assumes in a vague way there is some reflex neuro-trophic 
influence at work. So in the case of recent and active tuberculous disease of 
the apex of one lung there seems to be, temporarily at any rate, a neuro-trophic 
reflex which causes local atrophy of the chest wall muscles in the corresponding 
region.” French warns, however, that one must not diagnose phthisis simply 
when there is this local wasting, the sign being suggestive only and not conclusive. 

Pottenger claims to be able to feel the changes in the muscles that this 
author sees, but careful observers do not agree either that these changes are 
constant or that they are indicative of an early lesion; or that they are unaccom- 
panied by other signs of greater reliability. We saw many cases exhibiting this 
sign in soldiers who had been the victims of pneumonia. It is certainly well 
worth while for clinicians to carefully note the occurrence of this sign, and it 
must be remembered that the profession has not yet reached the point where a 
careful, accurate, physical examination of the chest 1s the rule. In pulmonary 
tuberculosis we treat symptoms and not signs, and we must cultivate among 
ourselves and our patients an attitude which will permit of an adjustment of 
environment before tuberculosis is allowed to become manifest. Especially those 
who belong to tuberculous families or who have been associated in childhood 
with tuberculosis “carriers,” should be carefully watched. Probably over 30 
per cent of cases of pulmonary tuberculosis coming under observation belong 
to this class. When possible, a yearly examination at least by x-ray and clinical 
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means should be arranged. Repeated and thorough examinations of even minute 
quantities of sputum—a patient often being unconscious that he has any—is of 
paramount importance. ‘There is great necessity for proper observation and 
differential diagnosis-—especially from cases of hyperthyroidism—in many 
patients with indefinite or no physical signs, with no cough or sputum but who 
present slight evidence of chronic toxemia, malaise and occasional rise of tem- 
perature, the latter especially in women before the menstrual period. ‘Theoreti- 
cally, from the spread of tuberculosis through the lungs from some definite de- 
posit, probably at the hilus, we should be able to predetermine the candidate for 
pulmonary disease. In practice, however, we can not do so any more than we 
can foretell what individual may succumb to any other bacterial disease. Up to 
date it is impossible to measure immunity and to estimate accurately what con- 
ditions or environments will eventually lead to active pulmonary tuberculosis. 

It is not to be wondered at therefore that in the examinations of upwards 
of four million men, many cases of pulmonary tuberculosis were overlooked and 


many others soon to become actively diseased were not recognized. 
—G. B.W. 


Typhoid-Paratyphoid Relationships 


URING the first half of the World War the reports from French and Ital- 
ian observers regarding typhoidal and allied infections concerned them- 
selves in great part with studies of the paratyphoid fevers. At that time vac- 


cination was made as a rule only against B. typhosus. Individuals protected 
against this organism succumbed to invasion by either B. paratyphosus A or 
B. paratyphosus B. So in the allied armies the paratyphoid fevers tended to play 
the dominant role, with the typhoid bacillus causing a relatively small proportion 
of the cases. 

By contrast, the members of the American Expeditionary Forces, vac- 
cinated against all three types showed among the cases that did become infected 
a much higher proportion of straight typhoid fever. In a reported series of 314 
cases 270 were infected with B. typhosus, 23 with B. paratyphosus B and only 
nine with B. paratyphosus A. An additional twelve were classed as “para- 
typhoid, type undetermined.” 

The consensus of opinion among foreign observers has been that vaccina- 
tion against B. typhosus, while protecting against that organism, exerts no pro- 
tective influence against the para forms. Some, indeed, call attention to a nota- 
ble increase in the actual number of cases of paratyphoid fever above that for 
the troops in prevaccination days. Attempts have been made to explain this as a 
predisposition to such infection resultant on the vaccination. 

Rist suggests another interesting explanation. He thinks that in the vast 
majority of instances of typhoid infection there has been a multiple exposure, 
exposure to all three of the organisms, and that the disease is usually manifested 
by infection with the most virulent. So, in the straight typhoid vaccinated, when 
dual or triple exposures occur it is the para form which infects. The proof of 
such a condition of multiple exposures would require more time than was at the 
disposal of the observers during the activities of the war. It is readily seen that 
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should an individual become heavily infected with B. typhosus and mildly with 
one of the para organisms or vice versa the work of isolating a great number of 
colonies from the stools or blood in pure culture and following the cultural char- 
acteristics of each would be no inconsiderable task. 

A few chance observations have given substance to Rist’s hypothesis. Such 
is the report by Galeotti and Bruno of one case in which both B. typhosus and 
an atypical B. paratyphosus were isolated from the blood of one patient. Bernard 
and Paraf discovered in the course of routine examinations of thirty patients 
one case of double blood infection (para A and B) and one case with para B 
in the blood and para A in the stool. Three per cent of their cases then were 
infected with two types and three per cent were shown to be infected with one 
type while carrying an additional type in the intestinal tract. Mixed exposure or 
infection was discovered in over 6 per cent of cases with no more careful or de- 
tailed work than is used in the routine laboratory examination. Were atten- 
tion directed especially to this phase of the problem, the percentage might con- 
ceivably be markedly increased. 

We have personal record of another such case in an American soldier in 
France who on the tenth day of his illness gave a positive blood culture for B. 
paratyphosus B and on the follewing day a positive stool culture for the para A 
organism. ‘This relationship is more important than the reverse would be,— 
para A in the blood and para B in the stool,—because the latter is supposed to 
exist frequently in the alimentary tract without causing harm. 

One further item of importance is the fact that rarely have there been 
widespread epidemics in which only one of the types of germs was present. 
This is particularly true in armies where the exposure is indiscriminate. For 
epidemics traceable to a single first case the above statement does not always 
hold. But as a rule where one type of organism is found one may be confident 
of finding a few or many cases infected with the other two. ‘ 

Study of the clinical symptoms is usually insufficient to correctly distinguish 
the different forms of infections. Certain characteristics are found to apply 
more to one than to another when studied statistically in large series, but indi- 
vidual cases are often indistinguishable. For diagnosis recourse must be had 
to bacteriologic examination, and it may be that more detailed work on these 
lines will confirm Rist’s hypothesis at least in so far as it applies to individual 
cases or epidemics where the exposure has been as nondescript as it usually is 
among troops stationed in a highly polluted area. _w.T vy. 


The Mechanism of Respiratory Infection 


N a recent editorial we discussed under the title of “The Transmission of 

Respiratory Infection” recent investigations into the modes of conveyance of 
the virus of infection from one individual to another. Consideration was given 
chiefly to the means whereby the virus is conveyed to the individual and to the 
fate of the organism from the time it reaches the mouth or nose until it is 
eliminated or invasion takes place. The third phase of the “infection cycle,” 
the manner of actual invasion of the virus into the body claims present attention. 
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In another editorial we have presented the two prevailing views as to the site of 
invasion of the tubercle bacillus in cases of pulmonary tuberculosis. 

Bacteria may for convenience be divided into three groups; saprophytic bac- 
teria which live on inorganic and dead organic pabulum; parasitic which require 
living tissues for their existence; and pathogenic which while usually also para- 
sitic, possess the further ability to invade the tissues of the living host and cause 
disease. Parasitic bacteria may by this classification be said to include the organ- 
isms normally found on the skin and mucous membranes of animals. These 
exist in complete harmony with the host and as a rule do not produce disease. 
Under certain circumstances, as by implantation through a cut or wound, or 
following a lowering of the general resistance, they may invade the tissues and, 
interfering with the well being of the host, cause disease. These are the “oppor- 
tunist” organisms of Theobald Smith. The type of disease caused by such 
temporary pathogens as the staphylococcus, streptococcus viridans, etc., is not 
constant and may involve different tissues of the body in different cases. 

The true or habitual pathogens on the other hand usually invade some one 
tissue by predilection and produce a fixed type of disease. For the continued 
life cycle of the habitual pathogens three phases must be accomplished. They 
must be able to effect an entrance into the tissues of the host, must be able to 
multiply temporarily therein and finally must be able to escape in order to enter 
another host. It is in great part this last power that renders these bacteria so 
much more highly infectious than the last class considered. A streptococcus may 
enter through a skin wound and produce widespread disease and even death, but 
it can not secure a ready means of escape from the body. Failing in this we 
may consider such opportunists as dying with their hosts. , 

In the absence of a portal of exit, other things being equal, the more virulent 
the organism the less dangerous it is to the community, for, having killed its 
host, it also must die. Thus we see the cause of Pasteur’s failure to exterminate 
the rabbits of Australia. There are many races of the bacillus of rabbit septi- 
cemia. ‘The one which is found as an opportunist, normally, on the mucous 
membranes of the rabbit is an organism of low virulence. Pasteur felt that by 
inoculating with a race of very high virulence the disease might spread through- 
out the rabbits of the continent. Some of these organisms are so virulent that 
implantation in the merest scratch of the skin results in death within twenty-four 
hours. But this portal of entry was artificial and no means of escape had been 
perfected. And so the rabbits inoculated died and with them the organisms 
perished. 

Transfer to a new host may be artificially made and then the disease is 
repeated, often becoming more severe. Such was the case with surgical erysip- 
elas in the days before improvements in aseptic technic. The actual procedure 
corresponded to the present laboratory trick of enhancing the virulence of a 
comparatively avirulent organism by animal passage. Portals of invasion and 
of escape were artificially provided. 

Some habitual pathogens enter and escape by means equally complicated. 
Without the mosquito, malaria becomes nonexistent. Bubonic plague is in an 
analogous class. In the pneumonic form of plague, on the other hand, the germ 
has perfected much more ready means of escape and the disease can here persist 
in the absence of the rat and the flea. 
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We now see that just as habitual pathogens possess a highly specialized 
affinity for certain tissues, so also the manner and site of primary tissue invasion 
vary with different members of this group. Those bacteria which possess a 
preference for the tissues of the respiratory tract are among the most highly 
contagious in part at least because there is here provided an easy portal of escape. 

There are several ways in which the pneumococcus might gain entrance to 
the lung tissues. The simplest and most direct is through the air passages by 
aspiration. Such infection may occur with aspiration of foreign bodies, or 
following impaired function of the protective ciliated epithelium, damaged by cold 
or by chemical irritant. Postoperative pneumonia is often quoted as an example 
but postoperative pneumonia was a well-known condition before the days of 
anesthesia. Pneumonia after “gassing” exemplifies the effects of chemical dam- 
age to the ciliated epithelium while foreign body aspiration results in direct 
mechanical implantation of the bacteria within the smaller bronchi. Infection 
by way of the lymphatics, perhaps from the tonsils, is a possibility. It has also 
been suggested in view of the frequent finding of pneumococcus septicemia early 
in pneumococcus pneumonia that the process may be primarily a blood infection 
with the local condition developing secondarily. 

Blake and Cecil have recently succeeded in producing lobar pneumonia in 
monkeys with all four types of pneumococci. The disease in these animals 
corresponded both clinically and pathologically with the disease in humans. The 
complications were the same. ‘Through their work we have approached nearer 
to an understanding of the mechanism of invasion, although several steps still 
remain unexplained. 

These workers, using doses of pneumococci varying from 1 to 0.C00001 c.c. 
of an 18 hour broth culture, injected the organism intratracheally into thirty- 
seven normal monkeys and produced the disease in thirty-two. Killed cultures 
of the organism and sterile broth injected in the same manner produced no ill 
effects. From their work they conclude that the germs must penetrate to the 
larger bronchi before they will produce disease. Inoculation of the nose and 
throat with Type I pneumococci produced a carrier condition which lasted as 
long as one month but did not result in infection. Six monkeys were exposed 
to infection in a monkey sick with Type I pneumonia. One of the six contracted 
the same disease. Blake and Cecil do not attempt to explain why or under what 
circumstances the organism will pass from the upper air passages where it is 
only potentially harmful to the lower tract where it nearly invariably produces 
disease. They assume that this passage does occur through the lumen of the 
trachea and bronchi. 

Miller produced aspiration pneumonia in rabbits after vagotomy. He found 
that within six hours after the operation bacteria-laden saliva had reached the 
terminal bronchioles. Within an additional two hours there was evidence of 
active bacterial infection. We may conceive of the impairment of function 
which permits this downward invasion in pneumonia as resulting from mechanical 
or chemical causes as previously suggested or from nervous causes—impairment 
of the reflex protective mechanism. 

That the infection is not primarily one of the blood stream is shown by 
further experiments by Blake and Cecil. In no case were they able to produce 
pneumonia by subcutaneous or intravenous inoculation of virulent pneumococci. 
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The animal died of pneumococcus septicemia and the lungs showed no evidence 
of special involvement even under microscopic examination. This was true 
both for normal monkeys and for monkeys whose resistance to pneumococcus 
infection had been previously increased with pneumococcus vaccination. Further- 
more they demonstrated infection of the blood stream within from 6 to 24 hours 
after intratracheal injection, frequently before clinical evidence of pneumonia or 
elevation of temperature had developed. ‘This spread to the blood stream took 
place evidently from the bronchi. The blood usually became sterile at some 
time before crisis. 

The determination of the probable site of actual tissue invasion was made 
by inoculating a monkey intratracheally with a large dose of pneumococci and 
sacrificing the znimal three hours later. ‘The authors conclude from their studies 
that the pneumococcus primarily invades the lung tissue at some point or points 
near the root of the lobe. Penetrating the epithelium of the larger bronchi at 
this point the process extends peripherally as an infection of the interstitial 
framework of the lungs, ultimately reaching the tissue forming the walls of the 
alveoli. Spread takes place in the tissue itself and in the lymphatics. At the 
stage just preceding exudation into the alveoli the walls of the bronchioles and 
alveoli show leucocytic infiltration, vascular engorgement and invading pneu- 
mococci. At this stage there are few or no organisms in the alveolar spaces. 
Following exudation the organisms are present in the exudate and diminish in 
numbers in the interstitial tissue. Those in the exudate are often phagocytized 
or stain poorly. Blake and Cecil do not claim to have proved definitely that 
pneumococci do not primarily penetrate through the lumen into the bronchioles 
and alveolar spaces, but their observations show no support for such an as- 
sumption. 

By what manner of reaction do the tissues resist this invasion? The leucocy- 
tic infiltration in the infected tissue has been referred to. In a monkey killed 
three hours after intratracheal injection this process was already well advanced 
in the peribronchial tissues around the hilum. It represents the attempt on the 
part of the host to combat the invasion at the point of entrance. Phagocytosis 
was also observed early. In the blood a preliminary leucocytosis began within 
six hours and reached its apex within twenty-four to forty-eight hours. This, like 
the septicemia, was often well developed before clinical evidence of pneumonia or 
elevation of temperature had occurred. There appears to be an initial intense 
stimulation of the bone marrow and the leucocytes available at the onset of the 
disease are transported “bodily” from the bone marrow to the lungs. In the se- 
vere cases with overwhelming septicemia the fall in leucocyte count progressed 
without subsequent rise, immature white cells appeared in the blood,—occasionally 
also nucleated red cells and, at atopsy, the bone marrow was frequently almost en- 
tirely devoid of polymorphonuclear leucocytes. In favorable cases the leucocyte 
count again rises and at the same time the septicemia commences to diminish, 
the blood usually becoming sterile several days before crisis. 

The serous exudation into the alveoli appears to be an inflammatory reaction 
to infection of the tissues themselves, and we suggest that it may be visualized 
as comparable to the serous exudation of acute coryza, an infection higher in 
the same respiratory tract. 
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With the influenza bacillus Blake and Cecil obtained rather different results. 
Without going into detail as to the actual site of invasion of the organism they 
report a series of twenty-two monkeys inoculated in the upper respiratory tract, 
in the nose or the nose and mouth, and in every instance the animal came down 
with a disease clinically and pathologically similar to influenza in man. Five 
developed as complication an acute sinusitis and two developed bronchopneu- 
monia. In these the lung picture resembled exactly that described for influenza, 
and B. influenze was recovered in pure culture from the lungs. ‘Ten monkeys 
were inoculated intratracheally. Seven developed the same form of pneumonia, 
two developed tracheobronchitis without pneumonia, and one resisted infection. 
In two cases the infection spread to the upper respiratory tract producing coryza 
and frequent sneezing. 

If we assume that these findings indicate B. influenzz as the cause of influ- 
enza we must conclude that the mechanism of infection is different from that in 
pneumococcus pneumonia. The mechanism which prevents the pneumococcus 
from descending to the lower respiratory tract is not as successful in influenza. 
The difference appears to be that influenza is primarily an upper respiratory 
tract disease. After it has caused its damage there and has lowered the general 
resistance, B. influenzz, or some other organism, penetrates much more easily 
beyond the barrier into the lower respiratory tract. These organisms then invade 
very much as before, producing at first an interstitial infection evidenced as 
bronchopneumonia. 

From the nature of the disease a great deal is known concerning the manner 
of invasion of the diphtheria bacillus. On the other hand very little is known 
of the mechanism in the exanthemata, particularly measles. 

There is much yet to be learned concerning the mechanism of respiratory 


infection. 
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Note to the Editor 
Richmond, Va., May 3, 1920. 


To the Editor: 

The editorial in the Journal of Laboratory and Clinical Medicine of April, 
1920, on pages 466 and 467, refers to my paper, “Surgical Drainage from a 
Biologic Point of View,” which appeared in the Journal of the American Med- 
ical Association, Jan. 17, 1920. The editorial writer takes exception to the ex- 
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pression “reversal of the lymph circulation” that I used to describe what appears 
to be the chief biologic process by which drainage acts beneficially in solid soft 
tissue and in endothelial cavities. 

The wording of this phrase is unfortunate, but I believe the editorial writer 
and I are in accord concerning the facts involved. I fully appreciate the impos- 
sibility of any real reversal of blood circulation and in other communications J 
have attempted to demonstrate that a vein and its contributing branches would 
not function as an artery when an arterial current is turned into the vein.* It 
was at one time, however, rather generally held that the blood circulation could 
be reversed in this manner. 

By the phrase “reversal of the lymph circulation” I did not mean reversal 
in a physiologic sense, that is, a complete change in the direction of the lymph 
current within its normal channels. The facts that confront us in surgical drain- 
age, which is a pathologic condition, are well illustrated by a splinter in the finger 
around which lymph is continually poured until the offending splinter is re- 
moved. When the splinter is removed, drainage ceases. ‘These phenomena are 
well known and require no demonstration. We have, then, the pouring out of 
lymph or serum which appears to be an effort at extrusion of an irritating for- 
eign substance. This lymph which is poured out for days or weeks probably 
comes partly from injured lymph channels and lymph spaces in the tissue, and 
partly through uninjured walls of the lymph channels, which become more 
permeable, as explained in your editorial. 

These facts, I take it, will be accepted. The moot point is whether this 
process can be called reversal of the lymph circulation. I used the words “re- 
versal of the lymph circulation” because it seems to me that the current of lymph 
or scrum continually poured out to the surface of the skin for days or weeks con- 
stitutes in a sense a circulation of lymph. ‘This current, if it rises to the sur- 
face of the body and appears on the skin or mucous membrane, is not in the 
direction of any known normal lymph current and probably is a reversal, or at 
least a deflection, of the direction of the adjoining normal lymph currents. 
Then, too, this phrase seems to emphasize a phenomenon that many surgeons 
apparently ignore. The phrase “outpouring of lymph” occurred to me, but this 
suggests an almost instantaneous process, or at least one that covers a very short 
space of time. 

It may also be objected that “lymph” is used in a rather loose sense. I have 
employed it as describing in a general way the thin, clear fluid that is found in 
the lymph channels and spaces of the body and that infiltrates the tissues in 
edema. In order to describe the phenomena of drainage it appears to be neces- 
sary to use the words lymph or serum to include such fluids. 

Respectfully, 
—J. Shelton Horsley. 


*Horsley and Whitehead: Jour. Am. Med. Assn., March 13, 1915, pp. 873-877; Horsley, J. S.: 


Ann. Surg., March, 1916, pp. 277-279. 


| 


